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A Descriptive and Alpha* 
helically Arranged List 

•- 1 ■ — - r ■ . _ ■ , 

of Minerals, Precious and 
Other Stones 



By FELIX J. TROUQHTON. 

This is the latest, best and most 
compact list extant. The author 
is a competent mineralogist. The 
booklet is confidently recommend- 
ed to ail who are interested. 

Twenty-five Cento. 



May be ordered through any bookseller or 
will be sent post-paid for the price by 

The Abbey Press * - Ptibiishers, 

of One Hundred and Fourteen Fifth 
Avenue, New York, London, Mon- 
treal and elaewhere, wbo always is- 
sue interesting works 



•: SEND TO :■ 



DENTON BROTHERS, 

WBLLE5LEY, nAS3.. 

for their price list of New Trans- 
parent Mounts, and the Butterfly 
Hunter's Guide which gives full 
instructions for collecting and pre- 
serving insects. 



Wild- 
Flowers 



All who enjoy reading about the 
curious and inrerestmg traits of our 
native wild- flowers and ferns, should 
have the new monthly journal of 
popular botany. 



THE 

American Botanist 

It is editf d solely for the plant lover 
and contains no technical matter. 
Common names are used whenever 
possible, and all the articles are se- 
lected with a view to their value to 
the general reader. Send 2 cent 
stamp for sample copy and tell your 
friends about it. Address 

WILLARD N. CLUTE & CO.. 
Pobiishcrs.... Binghaititon, N. Y. 
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(FOUNDBD 1874.) 
Incorporated by act of legislature. Of- 
fers unlimited advantages in the study of 
vocal and instrumental music, opera and 
oratorio, organ, harmony and composition, 
and all musical instruments. Elocution 
and dramatic art from the first beginning 
to the highest artistic perfection. Open 
all summer. 

Dr. E. EBERHARD, President, 

856 West 57th St., New York City. 



SOME JANUARY ABTIOLB8. 

Pagre 
Minerals of Joplin, Mo 3 

Perpetual Motion Clock 4 

Tarantula Hunting 5 

Tree-Toad's Nest 6 

Two Birds of a River Meadow 6 

The Holly Tree 8 

Study of Plant Sleep 8 

Neo- Vitalism 9 

Lehigh Valley Indian Site 9 

Graves of Lacustrine Age . . . .' 10 

Ruins of Upper Guiaroo 11 

Prof. Mosso on Race Characters 12 

Minerals 12 

Photographic Notes 13 

Odontalgia 14 

Solar and Sidereal Time 15 

Colorado Flood Water Wasted 16 

Bird's Nest Calcite 17 

The Least Bittern 17 

The Heavens for January 18 

Marvelous Arctic Refraction 19 

Hidden Treasure in the West 20 

Wild Flowers of Iowa 21 

Questions and Answers 22 

Book Notices 24 

Weatner Kites from ShiiMS. 
Prof. Hildebrandson, of Upsala, says 
that a meteorologist on a steamship pro- 
vided with kites, and also with small 
balloons to ascertain the drift of the upper 
winds when there are no clouds, by mak- 
ing atmospheric soundings between the 
area of high barometric pressure in the 
North Atlantic and the constant southeast 
trades south of the equator, and in this 
way investigating the temperature and 
flow of the so-called anti-trades, could 
solve in three months one of the most im- 
portant problems In meteorology. 

• A Law Affadnsc Long Skirts. 

A law, it is announced, was intro- 
duced by one of the members of the Bay- 
onne, N. J., Board of Health, making it a 
misdemeanor for a woman to wear gowns 
tnat sweep the street, as it is believed 
there is no more potent agent in the 
spread of disease than these collectors 
and carriers of baleful germs. In Potts- 
ville the Board of Health has issued an 
order against long skirts on the streets, 
and the collection of cigar stumps is also 
prohibited. 
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Concise, crisp, entertaining articles of 
interest to every garden owner, every 
lover of horticulture or nature— If eeii«ji«» 
Monthly is full of them. Not too techni- 
cal, not dull ; but bright, valuable, prac- 
tical and instructive to the amatear as 
well as the expert. 

Well edited and finely illustrated. It 
tells how to secure prettier and more 
attractive grounds, gives principles mak- 
ing success certain m landscape or horti- 
cultural work. All subjects are treated in 
a masterly manner, and in a fascinating 
style well calculated to create a greater 
love for nature and her beauties. It Is 
full of flower lore. 

The Magnificent of a native nower or fcm 

CoIoKd Plate *^*^*° *° **^'* *■■"*• ■«"*' **»« 
^fr^^-L^^;^, accompanying deacriptive 

chapter, is a special feature 
alone well worth the nubocrlption price of 
$2.00 per year. Send $1.00 for six months' trial, 
or 20c. for specimen copy. No free samples. 
If you are interested in hardy trees or 
plants, send 10c. for pretty boolc full of help- 
ful hints and useful suggestions. It's finec 
with every subscription. 

THOMAS MEEHAN &SONS. PublisKcrs 

Germantown, Philadelphia, Pa. 



Manuscripts Revised 

for printer, by a scientific and literary escpert. 
Address DOCTOR, care Popular Science Mews, 
108 Fulton St, New York. 

School Scieoce. 138 Washington st., Chi- 
cago. This well- illustrated magazine de- 
serves notice for its extended treatment of 
subjects beyond the usual range of Icnowl- 
edge among High School teachers. 

Microscope For Sale 

A good Monocular instrument with two 
objectives, cost $100, for sale at a great 
bargain. Pkactical Science Co.. 

14 Dutch St, New York. 
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New Mosquito Items. 

The same method is suggested as pre- 
vails among the French vine-growers in 
the region of Beaujolais for destroying the 
delta moth Pyralis, which works havoc in 
the vineyards. The owners of the vine- 
yards have stationed acetylene lamps 
placed over bowls of petroleum around 
their areas. At dusk the lamps arelit and 
the thousands of insects attracted perish 
in the exposed flame or in the petroleum. 
In two lamps 50 yards apart in the course 
of 18 nights 170,000 of these moths were 
killed. 

Mr. Brennan, of the Public Works De- 
partment, Jamaica, in a communication 
to the Liverpool School of Tropical Medi- 
cine, draws attention to his observation 
that mosquitoes will respond to a contin- 
uous whoop or hum, and gather arouud 
the head of anyone emitting such sounds 
in swarms. Whether there is some par- 
ticular note or pitch that is most attractive 
to them is not known. 
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Incubators as Old as Pharoah. 
Although artificial iucnbation, as a gen- 
eral pursuit, is quite modern, the idea of 
it dates back into very remote ages. The 
dusky subjects of the Pharaohs practised 
it, not intleed as we do, but in great sand- 
ovens known as ''mohmals." The Chin- 
ese of the period of Confucius also hatched 
eg:gs — as tbey still do in certain parts of 
the Celestial Empire— entirely by the heat 
of the suo. 

A Novel Calendar Watch. 

It not only tells the time like ordinary 
firstpclass watches, but also tells the day of 
the week, day of the month, the month, 
and changes of the moon, as will be seen 
try the accompanying illustration, which 
snows the exact size. This is a beautiful 
watch, with porcelain dial and black 
oxidized steel case, the fashionable new 
material. It is an elegant and reliable 
timepiece in every way, stem wind and 
stem set, and is guaranteed. It usually 
retails at I13.00; but we will deliver it for 
a limited time to any one for 98.oa 
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lems of the world. Regular price, $3.50 a year. 
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THB KIHBBALB OF JOPLIN, UO. 



The city of Joplin, in siutli western 
Missonri, can hardly be called a typical 
mlniDgtown of tbe western United States. 
Not ooly Is it a city of considerable sise. 
with little to show that it depends on tbe 
mines for Its livelihood, but it is also clean, 
modem and progressive. There are no 
mines within the city limits proper, al- 
tboagb several streets emit a tbunder-like 
ramble as tbe wagons and carriages pass 
over tbe shafts of former mines. It is 
said tbat the ground beneath tbe main 
business portion of tbe city is honey- 
combed with these old mines. 

To reach the various mining camps of 
the Joplin district, one must take the 
trolley cars or the hacks tbat run periodic- 
ally from Pourtb and Main streets, tbe 
center of the city, to the different mines. 

Tbe mines consist of a straight, square 
shaft, cribbed with logs or planks, from 
wbicb the ore is hoisted. In the "small 
propositions" tbe hoisting is done by hand 
or male power, and the washing is done 
by putting tbe ore in a jolting box or tub 
suspended from the end of a long beam 
into a tank of water. 

The mills, however, have a shaft bouse 
atrave the shaft, and tbe ore bucket is 
hauled up by a donkey engine. The ore 






bucket is the means of communication be- 
tween the mine and tbe upper world. By 
means of it a shirt of thirty or more men 
IS hauled up In about five minutes, three 
men standing on tbe bucket during a trip. 
The speed with which they are hoisted or 
dropped is hard on the nerves of a visitor, 
but the matter of course way the miners 
step from the bucket as it reaches tbe top 
of tbe shaft is reassuring. 

The chief ores of the Joplin district are 
the xinc ore, sphalerite, and the lead ore, 
galena or galenite. One is sulphide of 
sine, ZnS., and tbe other is sulphide of 
lead, PbS. Tbe miner's names are 
"jack" and "lead," and the local papers 
give the daily price for sine ore and lead 
ore, together with that of spelter and pig 
lead, jusi under the daily weather pre- 
diction. Why tbe weather prediction is 
given preference is unexplained, for, as^ 
the miners say, "drouth can't spoil the 

Tbe ore occurs in dolomitic limestone, 
cherty limestone and chert The soft lime- 
stone mines are said to be in soft ground, 
while those in cherty rock are said lo t)e 
in bard ground. Tbe former are the best 
mines but the latter produce the prettiest 
specimens for the cabinets of mineralo- 
gists. The minerals oE the Joplin mines 
are various and t>eautiful, especially if 



associated on one specimen, such com- 
binations being very common. Sphalerite 
or zinc blende, the chief ore of the region, 
occurs in t>eautifiil large black crystals, 
often irridescent. Tbe crystal form is « 
rough dodecahedron, sometimes in trill- 
ings. It also occurs as translucent, bril- 
liant brotra blende, and in small red ruby 
blende specimens. Peacock jack is a 
beautifully brilliant iridescent variety, 

Galenite, the lead ore of the region, 
occurs in cubic cleavable masses, fine 
l&rge cubes, cubo-octahedrons and rarely 
simple octahedrons. Sometimes large 
cubes have smaller cubic crystals over- 
hanging from the corners, forming inter- 
esting "bastion" crystals. 

Calcite, in beautiful yellow scalenohe- 
drons or dog-tooth spar form, is tbe com- 
monest mineral associated with the ores. 
It occurs lining cavities and sometimes 
filling immense eaves, and the crystals 
often reach very large dimensions. Cal- 
cite crystals are called Itff or ii/l by the 
miners, and on account of their beauty 
they are valued more by them than the 
other minerals. 

Pink, cream and white pearl spar 
dolomite, called simply "spar" by the 
miners, is one of the most common miner- 
als found about Joplin. The rhombobe- 



ilnl crjrstals are generally curved, some- 
times enongb to produce "saddle crystals." 
Tbey are usually thickly set, coveriog 
whole surfaces of limestone or chert. 

The sulphurets of irou and copper are 
called "mundic" by the roloers, who sotne- 
tlmea are able to make the distinction 
between "copper mun die" aod "iron mun- 
dlc." The commonest of these pyrites 
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and as it is already crushed to a smalt 
size, it makes excellent road material. 

Every Saturday the ore buyers visit the 
mines and buy tbe week's product at the 
market rate, the price varying with the 
grade of the ore. 

In the neighboring Cherokee County, 
Kansas, there are situated similar 'profit- 
able mines. 



(iron mundic) is marcasite, tbe wbite Iron 
pyrites. It occurs coating the galenite 
and dolomite, penetrating the sphalerite 
and included in the calcite crystals. This 
mineral Is rather rare from other localities. 
The crystals ttre smalt spear beads or the 
tDtereating serrated coxcomb pyrites. 
Common iron pyrites, pyrite, is rather 
uncommon from this locality. 

Chalcopyrite or "copper mundic" occurs 
in small sharp tetrahedrons usually on 
pearl spar dolomite. When associated 
with sphalerite they are often penetrating 
tbe sphalerite crystals somewhat. Rarely 
these cbakopyiite crystals are set on tbe 
sphalerite crystals in parallel position, and 
each small triangular face reflects tbe 
light at the same angle, producing a beau- 
tiful golden "shiller." 

Tbe chert, which forms the l>ase or core 
of most cabinet specimens from Joplin, is 
dark drab to light gray and often contains 
fossil shells, crinoids, etc. Prom some 
mines it is obtained in brecclated speci- 
mens, which make pretty mottled cabinet 
pieces, resembling agate when polished. 
Chert is called •■flint" in Joplin. 

It may be interesting to mention the 
details m brief of the mining methods of 
Joplin. Tbe shafts vary from 150 to ajo 
feet in depth, and tbe ore is hauled up In 
a large bucket This Is placed on a small 
car and run along a trestle tramway to 
tbe platform where it Is dumped. It is 
then folked into tbe crusher; from thence 
it goes to the washer, and is then sorted 
by gravity. The jack or zinc ore is then 
carted in wheelbarrows to the jack bin, 
tbe galena or lead to the lead bin, and the 
tailings are dumped on the waste pile. 
Some of these waste piles are immense. 
Tbis waste consists of limestone and chert. 



The D«corBtlon of Zlno. 
A variety of beautiful colors may be 
imparted to zinc surfaces by a simple 
chemical application, continued a length 
of time proper for the desired color. It is 
essential that the metal be pure, and 
especially free from lead, and to insure 
this it is rubbed with siliclous sand moist- 
ened with bydrocbloric acid, then dipped 
in water, and rubbed vigorously with blot- 
ting paper. The cine is now immersed in 
3 parts, by weight, of dry tartrate of cop- 
per, in 4 parts caustic soda, with 48 parts 
distilled water, tbe whole at a temperature 
of about 50° F- The colors appear suc- 
cessively in the prismatic order, according 
to Ihe period of immersion. Thus, in two 
minutes appears the violet, a dark blue in 
three minutes, a golden yellow in four 
and one-balf. and a red purple in eight 
and onerb at f^nter mediate terms giving 
intermediate tints. When colored, the 
zinc i» well washed with water. It may 
be varnished. — Nat. Drug.pd. 

SubtArranaau Temperature. 

From late data, in a general way it may 
be said that each increase of depth of sS 
metres (about 1 10 feet) corresponds to an 
of one degree in temperature. 
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A Perpetual Motion Olock. 
At the Paris Exposition there was ex- 
hibited a clock wbicta ran for two months 
without having to be wound up, iberefore 
tbe makers were somewhat justified in 
calling it a "peipetual motion clock." 
The inventor obtained bis result by com- 
bining a system of jointed levers or arma- 
tures with permanent mag^nets in order to 
permit the wheel fo revolve indetinitely 
around its axis to coil a spring. The 
princifde is based upon tbe fact that poles 
of the same name repel, while those of 
opposite names attract. Two series of 
movatile levels are placed upon the faces 
of the rim of a large wheel. The two 
arms of such levers form between them ai» 
angle of forty-five degrees; the shorter 
one is provided at its extremity with a 
weight wbicb acts as a counterpoise. The 
counterpoise most distant from the center 
has a preponderating action upon the side 
of the wheel. It makes four revolutions a 
minute, aod actuates a regulating fly- 
wheel through tbe medium of an endless 
chain. The frame of the apparatus is 
constructed of magnetized steel. It sup- 
ports tbe axle of the wheel and is sur- 
mounted by a roller that constitntea a 
pole. When in its motion the wheel brings 



Bleotrical Control of Waier Faucets. 
One of the newest patent applications 

of electricity is in making a more conven- 
ient faucet tbau that ordlnnrily used. 
Two pairs of electromagnets are suspend- 
ed from the waits, each pair being mount- 
ed in such a way as to drive a piston up 
or down, according to which button is 
pressed. In this manner the piston opens 
or closes either the hot or cold valves and 
allows the water to flow into the bowl. 



PERPETUAL CLOCK. 

the short arm of one of the levers opposite 
the roller, the phenomenon of repulsion Is 
produced. — Sci. Amer. 

Ad on Blow-Pi i>e. 
Mr. A. Richardson has devised an oil 
blow-pipe, which, in the form of a ineta 
tube i^ in long and ^ in. in diameter, is 
fixed at an acute angle to the top of the 
flattened wick holder of a kerasene lamp. 
Tbe wick, about i in. wide, Is kept in 
place by a-projecting tube of iron -wire 
gauze. The lower end of tbe metal tutie 
is closed by a perforated cap, tbroogb 
which passes Ihe blowpipe jet, arranged 
to slide backward and forward. A thread 
of asbestos, dipping in the oil, -projects 
just in front of the wick at the open end 
of the metal tube. When the lamp is 
lighted and left by itself, the asbestos 
gives a small flame at the moutb of tbe 
tube, but when the blowpipe bellows is 
worked, combustion takes place within tbe 
tube, and vaiies from a flne-pointed flame 
to a large roaring flame, as adjusted. 
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TABiLNTUIiA. HUNTING. 
BY ERNEST HORSFALL RYDALL. 

Many htmdreds of the enterprising 
people that have tamed their faces from 
the old world and the densely populated 
districts of the East to the land of the set- 
ting sun— the ragged mountains and vine- 
clad valleys of California, are sustained 
by catering to that endless procession of 
visitors that annually seek rest, recuper- 
ation, or change of air, by a short residence 
or travel in the balmy climate of the 
Pacific. Large curio stores exist in Los 
Angeles and San Diego and San Fran- 
cisco, for the purpose of gratifying the 
taste of the tourist; and in these not only 
Are samples of native products sold, but 
the merchants engaged in the curio busi- 
ness are found regularly going to Japan, 
Old Mexico and Alaska to purchase large 
stocks of gods, skins, blankets, relics and 
curiosities, to attract the eye of the army 
of wealthy tourists who annually gather 
at the magnificent hotels of California, to 
«scape the ice and snow of their native 
states by a residence in a latitude sur- 
rounded by an atmosphere similar to that 
of England in June, and by horticultural 
beauty that, doubtless, far exceeds in 
loveliness the hanging gardens of the 
Orient. 

To cater to these visitor^, a number o£ 
imported citizens find a livelihood. One 
will purchase large qtiantiUe^ of yucca 
li^ood and make it up into p|n cushions 
and ornamental trifled to attract the 
traveler's eye; another will manufacture 
fancy articles of orange wood for sale; 
another will cultivate the beautiful pam- 
pas plumes for export; others, again, 
embark in the abalone shell business— a 
limitless quantity of these beautiful shells 
being ever at hand in the Pacific Ocean. 
Very few wild creatures formerly existed 
in California, because the state was then 
merely the limit of the Great American 
Desert; even the very Indians, nearly 
:fifty thousand of whom used to wander 
around the barren mesa and grass covered 
valleys, have disappeared before the 
march of advancing civilization. Follow- 
ing these aborigines goes the homed toad, 
the centipede, the trap-door spider, the 
tarantula and ground squirrel. 

Before the advance of the plow and the 
:tourist, each of these tribes of nomads is 
l)ecoming fewer, and it is more laborious 
ito obtain them. A gentleman I have just 
iiad an interview with, makes it his busi- 
ness to supply the naturalist and curio 
stores with these singular specimens of 
'California product — these living wonders 
of the Golden State. Nineteen years ago, 
«virhen he crossed the country in a convey- 
.ance, the tarantulas, in the valleys north 
4>f San Diego, sometimes abounded so 
^hat the ground was covered with them, 



so much so, that the passengers were un- 
able to descend from the conveyance for 
fear of being bitten by these little pug- 
nacious wretches. He gave me an account 
of his experience as a tarantula hunter 
and purveyor to the local naturalist who 
supplies the museums and colleges of the 
east with this strange insect. 

The tarantula is still found on the un- 
cultivated plains of California, but where 
the plow has been he is not. Living in a 
hole in the ground, he erects a web at the 
entrance the catch the festive insect 
hovering above; and, every now and 
then, comes up from his subterranean 
residence to devour the catch. Crickets, 
insects of various kinds, flies, bugs, etc., 
are fish for his net. There, all alone, for 
a tarantula is too belligerent to have a 
companion, he eats his lonely meal. The 
hunter, finding an orifice in the ground, 
pours some water down, having his wagon 
at hand loaded with a supply of water for 
the purpose; the creature immediately 
appears and is seized at the throat by a 
pair of pincers; the rest of his body is too 
soft to be treated in that manner. Proper- 
ly held at a respectful distance, he is 
placed in a small cardboard box, a,nd 
there he will exist without food, water or 
exercise, for three months, if required. 

Should the hunter pour water down the 
hole and then absent himself, upon his 
return within five minutes he has dis- 
covered that the industrious spider has 
built another web over the entrance, and 
is below awaiting notice of the arrival of 
prey. The mother tarantula, before ges- 
tation, makes a little soft bag of spun silk, 
in which she lays her twenty- five eggs. 
With her young she ventures to the happy 
hunting grounds above soil, but upon the 
least alarm the progeny jump on her back, 
and thus load^ she bolts back to the 
family residence and remains until danger 
is over. The female lives alone; each in- 
dividual juvenile spider, when maturing, 
seeks its own residence, for their quarrel- 
some dispositions prevent their living in 
harmony together. 

After a few hundred live tarantulas 
have been collected together, each in its 
individual box, for it is a case of *'when 
Greek meets Greek" if they are placed to- 
gether, the collection is forwarded to the 
naturalist, who removes the intestines 
from each spider and stuffs the carcass of 
the creature with cotton wool; it is then 
mounted on cardboard and left to dry for 
a month; after that it is ready for the 
professor in the east or elsewhere, who 
desires to add tarantulas to his collection, 
or for the trade. The operation of taxi- 
dermy involved is annoying, because the 
fuzz even blown from the insect causes 
irritation of the skin, and even with the 
best of remedies at hand, the operator has 
to leave work occasionally for several days 
to recover from the effects of the poison. 

While the effect of the bite of a taran- 
tula is not fatal, it is certainly, according 
to the reports, painful and distressing; 



doubtless, a bite received from one taken 
when filled with wrath at his arrest, would 
result in extreme suffering; but the repu- 
tation for fatality that has gone forth 
respecting the bite of the insect is, doubt- 
less, largely grounded on the imagination. 
They grow to the comparatively enormous 
size of four inches in length, and have the 
usual spider quota of eight legs, with 
which they get over ground very rapidly. 

The California tarantula matures in 
three years. A full-grown dead tarantula 
reposing upon a cardboard properly mount- 
ed, is worth in the open market twenty- 
five cents, but a live, active, and pugna- 
cious member of the tribe, freshly caught 
and enclosed in a box, has a value of two 
and a half cents. While we may shrink 
in terror from the bite of a tarantula, how 
much more terrified must the ancient 
people have been who knew of no remedy, 
and therefore, compelled the bitten indi- 
vidual to dance until the effect of the 
poison had ceased. 

There is another interesting spider find- 
ing a congenial habitat in the barren Cali- 
fornia plains; this is the '* trap-door" 
spider; this individual creates a dungeon 
in the ground covered by a trap door, 
fastened with a natural hasp and staple; 
the only way to get him is to pry up his 
residence with a chisel. His domicile, 
however, is as much an object of interest 
to the entomologist as himself. 

California produces centipedes and scor- 
pions, lizards and horned toads, though, 
as stated before, these, like the Indians, 
before the advance of civilization, pass 
away and become, on account of their 
scarcity, objects of value and interest, — 
so much so that a certain few devote their 
time to the business of hui^ting them and 
find in it ample remuneration for the ef- 
fort and expense. 

Large quantities of soecimens of insects 
and small reptiles indigenous to California 
are annually shipped from San Francisco, 
Los Angeles and San Diego, to the east to 
supply the stores of large cities and muse- 
ums, both public and private; one firm 
alone have this season sold 300 horned 
toads, and in the preparation of orna- 
mental articles have used a carload of 
yucca stalks. Prepared rattlesnake skins, 
stuffed owls, quail, sea-birds, occasionally 
a tarantula hawk, are sold, and once in 
awhile, for they are getting scarcer every 
year, a condor is added to the shipments. 

The only enemy of the tarantula, except 
man. is the tarantula hawk, — an insect 
of about the size and appearance of the 
common wasp; its wings are beautifully 
tinted in red and blue shades. No matter 
how large or fierce the tarantula, the little 
hawk will l>oldly attack him. After enjoy- 
ing a few meals upon the spider's giant 
body, the hawks resolve it into an incubator 
in which to batch their young. During 
the short rainy 5;eason of California these 
various creatures hibernate, only to spring 
up to renewed activity for the remaining 
ten months of the year. 
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The batracbians, iacludiag frogs, toads 
and salamanders, etc., often ezbibtt curi- 
ous modes of laying their eggs and pro- 
viding for tbe young. The coniman mode, 
familiar to us, is the depositing of tbe 
eggs in a striug of nutritive jelly, in 
ponds. Tritons roU up an aquatic leaf 
like a tnimpet, to contain the eggs and 
nutriment, and as protection against fish. 
A species of frog has the eggs affixed to 
Its posterior legs, until hatched. A sala- 



Througb tbe crystal air of an early 
April morning, the pleasant whistle of a 
wandering meadow lark floated to me at 
intervals; and for all that the early day 
was so fresh and pure, yet it was the 
more so after the minstrel bad poured his 
matutinals on tbe breeze. The stray lark 
was soon joined by a company of friends,' 
whose sweet discourse grew into a con- 
cert, where they were perched on the tree 
tops in tbe center of a broad river meadow. 



raaodcr of Ceylon and tbe North American 
Ampbiuma dig a cavity in tbe soil near 
water, for a nest. Another salamander, 
tbe Desmognatbus, fixes tbe eggs to tbe 
nape of its neck, like a bunch of toy bal- 
loons. Another batracbian secures its 
eggs between tree- leaves, wbence the 
young finally drop into the water. The 
eggs of tbe Rbinoderma of Chili are 
matured in tbe tbroat of tbe male, who 
meanwhile abstains from food. The fa- 
mous Plpa of Surinam forms cells for tbe 
eggs in its back. 

The Utustration shows the remarkable 
nests of Hyla faber of Brazil. They are 
plU-box in shape, made of mud, smoothly 
finished within, and are really tbe summits 
of hillocks built up by the toads from tbe 
bottom of a shallow pool. They have 
been likened to little volcanoes with cra- 
ters, rising from the water, and remind 
one also of the round leavesof tbe Victoria 
regia with edges turned up. Tbe use is 
of coarse to defend tbe eggs from preda- 
tory water animals.— Condensed from La 
Nature for Popular Science News. 



LlTlDE Nucleus of Pearls. 
M. Raphael Dubois reports to tbe 

French Academy that the minute larva of 
a distoma forms tbe nucleus of certain 
pearls, seeking to encyst itself. The mol- 
luak may perish, releasing tbe distoma ; If 
not, tbe pearl becomes large by the grad- 
ual depositioc of lime salts, thus produc- 
ing tbe most valuable pearls — the tombs 
«f this kind of life. 



During tbe year of which I write, these 
birds haJ appeared in my neighborhood 
(southern New York) for tbe first on tbe 
twenty-fiCtb of March, wbich is a late day 
for tbeir arrival, as. usually, it has t)eea 
nearer tbe first of March, though, during 
one whole spring in the field, I did not 
see or hear a laik. nor could I find anyone 
who bad. It is to be concluded from this 
last fact that tbe birds, for some peculiar 
and interesting reason, decided that an- 
other part of the country should be chosen. 

In the fall tbe larks bave been seen as 
late as November first, and I still expect 
to find them as winter residents, inasmuch 
as they are thus reported from where the 
cold season north of us Is more severe. 

The meadow lark is not properly classed 
with the long distance migrating birds, 
tor it only journeys just below tbe snow 
line, and not always that far unless tbe 
cold and stormy weather cuts oil the food 
supply. - Probably, the records of his 
spending tbe cold months north of latitude 
40°. at least in eastern North America, 
refer to open or comparatively open win- 
ters, instead of that season when denom- 
inated by the weatherwise countrymen as 
an "old timer; such ^ winter as we had 
when I was a boy." However, we should 
not expect all birds to be regular with 
their migration; and, besides, the move- 
ments of the meadow lark, and some 
others, are in harmony with the weatber- 

Not withstanding that I walked almost 
beneath the tree where the birds which 
bad called me from the river were sing- 
ing, tbeir musical exercises continued 



without intermption. Far above tbe loud- 
est chorus, the prolonged "n-ctaee-cbee,"- 
sounded constantly; while several indi- 
viduals, for tbe sake of varjatioD, would 
occasionally render it as: "ur-chee-chee;" 
or, with still another change, as: 'nirr-n- 
cbee-cbee." His brief song is hardly more 
tban a half doten whistled notes; whicfa, 
because of its character, is easily recog- 
nised from a half to nearly a mile away. 
Uttered with a little quicker time than 
the other notes, it sounds nearest to; "fee- 
cbecbee-ula-cbee-cbee-chee." Perhaps I 
am as much mistaken in calling this a 
song as though I had called his tremulous- 
call notes enchanting melody. Certainly, 
many ornithologists assert that it cannot 
be so called with the best propriety; for, 
they bold, to claim such distinction, it 
must be fuller, longer, and possess more 
expression. And this tbey claim notwith- 
standing that they never hesitate in pro- 
nouncing as deligfatfnl songsters some 
birds less entitled to the name than our 
meadow lark. Again, there is another 
class of mankind that endeavors to meas- 
ure bird melodies by songs of hnmao 
composition, forgetting that the two are 
almost as unlike as the hemispheres. 

To hear this early morning serenade, 
and to watch the guileless performers, 
would convince the most skeptical persoa 
that he must look only for optimists in the 
land of birds; and, though sad the trutli 
may be, from nature to mankind he must 
go to find the pessimist. 

In order to have a better view of my 
friends, I stepped carefully under tbeir 
tree, with tbe effect of alarming the birds, 
which, with their cumberless Sight, flew 
across tbe meadow, and, to give stronger 
foundation to their propensity for tree 
tops, were soon singing among the highest 
branches of a giant willow. And yet, I 
thought, as tbe bird notes came back on 
tbe wind, men will hunt these larks when 
the open season comes according to tbe 
game laws, and markets display tbeir 
weak bodies for ctilinary delicacies. Ver- 
ily, men of this character should be ar- 
raigned before the owl, that wise bird of 
birds, who would surely mete out to them 
condign punishment in the most deserved 



After that April day I met the meadow 
larks on every ramble I made. Some- 
times tbey would be seen in the center of 
tbe town, whistling from the tops of tbe 
tallest tre<s, while tbe rumble and dis- 
traction of the moving panorama below 
did not in the least disturb the sensible 
creatures. Once, a member of his tribe 
forfeited his life by venturing too near tbe 
signs of civil'iation; and that tragedy 
happened when a lark was killed by dash- 
ing against the telegraph wires. 

The general public is too little interested 
about the nesting life of our birds, for it 
is at this season that the observer will 
gather more information concerning bis 
country's ornithology than at any other 
period he may spend in the field; and it is 
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at this time, too, that the bird's character 
can be studied with the least trouble. 

Let us for the moment pass over April 
and May and linger with June^pleasant 
June — when, after a diligent search, we 
can find the meadow lark's nest. We 
must explore wherever tufts of grass grow 
in the lowland fields and meadows, just 
where are located the homes of the bobo- 
link and the red-winged blackbird. At 
last, we may be rewarded by finding the 
usual complement of four eggs of the 
marsh quail, or old field lark, as our 
meadow minstrel has otherwise been 
called. I know what it is to discover a 
bird's nest, after much patient searching. 
To a boy who has found what he had so 
long hunted for, the thoughts of Columbus 
as he sighted the supposed East Indies, 
are felt with complete understanding. 

The eggs of this lark are slightly larger 
than the robin's, and are of a whitish or 
whitish-gray shade, more or less marked 
with specs and spots of light- chestnut 
scattered over the whole surface, but col- 
lecting thickest at the larger end of the 
shell. Second sets of eggs have been 
found in our meadows as late as the last 
day of July. The nest is constructed of 
coarse grass with a finer quality for the 
lining. This grassy structure is partly 
roofed, with an opening in the side to 
admit the builders— and a strange abode 
it is for birds to build, entirely unlike any 
other that I know, excepting the covered 
nest of the oven bird or golden-crowned 
thrush. 

The song of the mowing machine oc- 
casionally mingles with the madrigals of 
the father lark, while the near approach of 
the tramping team, dragging the ponder- 
ous monster, frightens the mother lark 
from her nest, when the cruel knives have 
many a time destroyed such cherished 
homes with their nestlings in the deep 
meadow g^a<;s. 

But let us return to the April skies. As 
I have intimated, it was an early day of 
this month— in fact, the first— that I was 
passing in the meadows, where the fore- 
most birds to migrate from the South were 
proclaiming the glories of nature. The 
day was already bordering on the twilight 
as I wended my way homeward, pausing 
now and then to scrutinize some bird as 
well as I could in the fading light, or to 
view another farther away by the aid of 
my opera glass; and once, when in the 
midst of these actions, I became conscious 
that a stranger, who was crossing the 
same field, stood gazing at me with no 
little astonishment. 

•'Well," he was probably saying, ''that 
fellow is very much demented; certainly, 
his folks had better see to him before he 
does some damage, and gets sent to an 
asylum. He is a queer sort around peekin' 
in bushes." 

Without doubt, he greatly pitied me, 
not knowing that he was the true object 
for pity. Yes, it cannot be denied that 
bird students of bird life are odd creatures 



in the eyes of a particular class of man- 
kind ; but on the otherhand, how exceed- 
ingly odd are those with no love in their 
hearts for nature ! 

Prom a clump of brier and dry grass, 
where it had gone to spend the night, a 
sparitow fiew out with considerable haste, 
just as I had nearly trodden upon its 
roosting place. There was only a glimpse 
to be had of the creature, as it vanished 
through the dusk to alight in a thicket 
near the fence; but that instant flight re- 
vealed the bird's most prominent mark- 
ings—the white on the tail feathers, by 
which I knew him to be the vesper spar- 
row, otherwise styled as the grass finch, 
and the bay-winged bunting. 

A week later found me again in the 
river meadow to renew my acquaintance 
with the vesper sparrows, the number of 
which had been largely reinforced from 
the south during the last few days. Our 
vesper sparrow is an unsuspicious bird, 
and it causes him no alarm if the stroller 
approaches to within a few feet of his 
perch. He has another habit of running 
on the ground, like the quail, to elude in- 
quisitive human beings. I have seen ves- 
per sparrows run several yards before 
leaving the ground, and they would not 
then uuless continually followed or too 
suddenly disturbed. 

His song reminds me of both the field- 
sparrow's and the song sparrow's music, 
but still, its very resemblance differs from 
theirs. Opening with one or two soft 
notes, immediately followed by louder 
ones, ihe burden of his lay is: **a lir-lir- 
chur chur-chur;" finished after these notes 
with a lisping warble which could only be 
properly given with a phonograph. As 
for the song, what better praise can be 
ascribed to it than to call it a pure and 
sweet rural melody, frequently greeting 
the rambler when on his springtime per- 
ambulations ? 

There was a company of twenty- five 
vesper sparrows holding a strange musical 
reception. They were singing their ves- 
pers in concert, whi(ih formed a sweet and 
pleasant ditty, running: "chur-chur- churu- 
u-u-u u-u-u." One individual would start 
the tender strain and then all join with 
him until, sometimes, the whole twenty- 
five singers would be preserving such 
perfect time as would receive commend- 
ation from the instructor in music. Truly, 
nature does not mean to be excelled by 
the world, however loud may be the spon- 
taneous praises for Mozart and Beethoven, 
for here these untaught minstrels, these 
simple-hearted creatures of so humble life, 
were executing in unison a madrigal 
which would be promptly lauded by all 
who had beard it for the first time. 

One feature of our sparrow's music is 
that he sings both on the ground and in 
the trees, although nearly every other 
songbird prefers an elevated position 
whence be may send forth his sweetest 
thoughts in melodious numbers. 
Not all of the spring breezes waft the 



strains of the vesper sparrow across the^ 
fields and meadows, for he is busy with 
his mate, during the latter part of May, in' 
selecting a building site, which, once de- 
cided upon, is immediately utilized for the 
nest While June is their particular nest- 
ing time, we may also find their coarse 
nest built of grass near the meadow lark's 
in the May- time meadows. Then, too, in 
July, should we discover his atx>de, we 
understand that a second brood is being 
raised. Four or five eggs are all that the 
proud mother can properly hover; and 
she is rightfully proud of these prettily 
marked shells with a faint greenish- white 
ground, specked and spotted with lilac- 
gray, and light and dark chestnut; while, 
with some eggs, a few artistic pencil ings 
of black or brown, or both, constitute the 
entire markings. 

After the young birds have grown so 
large that they can depart from parental 
care and protection to mingle with the 
rest of their kind, these sparrows ail form 
into foraging parties, as do many of our 
•*ground birds"— an appellation probably 
received from the farmer's boy, and gen- 
erally accepted by those unacquainted 
with ornithology. From the last of the 
first week until the middle of October, 
these sparrows are engaged in their mi- 
gration southward; and do not return to 
us until the decline of March, or during 
the earlier fortnight of the month follow- 
ing, when nature, once more awakening 

from her winter-time sleep, shakes off 
her death-like repose. 

White Plains, N. Y. 
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Extermination of the Antelope. 

The ever extending limit of Western set- 
tlement and the extension of cattle ranches 
from the west concentrate the herds of 
antelope and gives the impression that 
they are increasing rather than decreas- 
ing. The * 'saddle of antelope" sells, de- 
livered on the line, for $[ to $2. and to 
obtain this a steady business is carried on, 
resulting in the rapid decrease of the once 
numerous herds of antelope. 

Just now the best antelope hunting dis- 
trict is west of Dodge City, on the Atchi- 
son, Topeka and Santa Fe Railroad, and 
east of Pueblo and Trinidad, Colorado. 
On the Kansas Pacific Railroad the finest 
herds of antelope are found west of Kit 
Carson and east of Denver. The animals 
are killed in great numbers by ambushed 
hunters, who take the saddle—i. e., the 
two hind quarters of the animal, together 
with any portion they may require for 
their own immediate use — and leave the 
rest of the carcass to be eaten by the 
coyotes. The saddle, as cut by them, 
weighs eighteen or twenty pounds, and is 
sold in the Kansas market at eight cents a 
pound, the hide in which it is wrapped 
being thrown into the bargain by the 
hunter. The Kansas Pacific Railway 
brings in great quantities of this meat, 
and the antelope, unless in some way pro- 
tected, will be speedily exterminated. 



8 



POPULAR SCIENCE NEWS 



January, 1902 




THE HOLLY. 
BY BESSIE L.^UTNAM. 

That the use of the holly at Christmas 
festivities is of ancient origin is apparent 
from its mention in a caiol written in 1450. 
The botanist Meehan gives a poetical ver- 
sion of associations that antedate the 
records of history: **If any reason could 
be found for the special veneration of the 
holly, it might be found in connection 
with the ancient Drutdical belief that the 
woods were peopled by the spirits of the 
departed, and that it was the duty of the 
living to care for them. In very severe 
weather evergreens were hung in dwell- 
ings, so that these spirits might take 
refuge and have protection. In this re- 
spect, the prickly holly would naturally 
present special advantages." Be the origrin 
of the custom what it may, the glossy 
evergreen leaves, so suggestive of hope or 
constancy, and the bright red berries, 
which symbol cheerfulness, are sufficient 
to render it ever a welcome Yuletide 
guest. 

It is a tree of slow growth, native to 
both Europe and America, attaining here 
a maximum height of 50 feet and a trunk 
diameter of 3^ feet The American spe- 
cies is characterized by less shiny leaves 
and berries slightly duller, though the 
variation is so slight as to be scarcely per- 
ceptible to the uninitiated, unless con)- 
parisons are made. In this country, 
•especially among isolated specimens, trees 
without berries are frequent. This is 
readily explained by botanists: Individual 
specimens often lack either staminate or 
pistillate organs. If the former, they 
must rely upon the wind or some insect to 
bring the needed pollen from a neighbor- 
ing staminate tree at the proper time, a 
precarious dependence unless neighbors 
are near; if the latter, no power can make 
it otherwise than barren, and its mission 
ends with furnishing pollen to its pistillate 
neighbor, and branches in which the ber- 
ries of other plants may rest on the glad 
day. The fruit of the black alder, a near 
relative, is often worked in among the 
leaves of the fruitless holly with good 
effect. 

From the fact that only the lower 
branches of certain species are spinous, 
Darwin worked up a very pretty little 
theory of evolution, which Grant Allen 
enlarged upon in this manner in his "Story 
of the Plants" : 

**Holly grows chiefly in wild spots, where 
all the green leaves are liable to be eaten 
by herbivorous animals. If. therefore, any 
plant showed the slightest tendency to- 
wards prickliness or thominess, it would be 
more likely to survive than its unprotected 
neighbors. . . Holly, however, wastes 
no unnecessary material on defensive 
spikes, for though the lower leaves, with- 



in the reach of the cattle and donkeys, are 
very prickly indeed, you will find, if you 
look, that the upper ones, above six or 
eight feet from the ground, are smooth- 
edged and harmless." 

The poet Southey gives the same 
thought: 

* 'Below a circling fence, its leaves are seen 
Wrinkled and keen; 
No grazing cattle, through their prickly 
round. 

Can reach to wound ; 
But as they grow where nothing is to 

fear. 
Smooth and unarm'd the pointless leaves 
appear." 




THE HOLLY. 

A^d even though modem scientists may 
tell us that a sterile soil fosters spinous 
holly, and a fertile field develops that with 
a smooth margin, we still like to cling to 
the pretty theory of evolution on the 
ground that on the poor soil which could 
grow little other forage the holly would 
stil) need its thorny defense. 

The wood is white, fine grained, and in 
much demand by cabinet makers, turners, 
and manufacturers of musical instruments. 
It is also used for wood engraving. As a 
hedge plant it is extremely popular. A 
yellow or white berried form is occasional. 
While its natural habitat is in moist situa- 
tions along the Atlantic from Maine to 
Florida and Texas, it also creeps inland to« 
Arkansas and Missouri, ascending to an 
altitude of 3,000 feet in North Carolina. 
This range may be matenally increased 
by transplanting if the specimens removed 
are vigorously pruned in the autumn 
transplanting, and given a new home pro- 
tected from the winter sun. This is ex- 
tremely fortunate; for unless its culture is 
fostered in some way the slow growth 
must soon be exterminated by the im- 
mense quantities shipped annually to our 
metropolitan and suburban cities. 
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VaccinatinfiT Plants. 
M. Julien Ray, a French botanist, has 
announced to the Academy of Sciences 
the results of some very interesting ex- 
periments made by himself and M. Beau- 
verie with cultures of the Botrytis cinerea. 



which causes ravages in conservatories 
and cold frames where seedlings and cut- 
tings are forced, and which are easily, ob- 
tainable by artificial culture on potatoes, 
carrots, letc. The results of this and other 
experiments have been gpratifying, and it 
would not be rash to predict for his 
method a great future, considering the 
basis on which it rests. 

A STUDY OF PLANT-8LBEP. 

BY MAUD GOING. 

Soon after sundown, or in early twilight, 
the foliage of many plants alters its posi- 
tion, till it has assumed an aspect differ- 
ing markedly from that which is presented 
to the sun. To these movements of leaves, 
under the influence of approaching night, 
Linneeus gave the name of sleep. 

A good example of it is shown by the 
leaves of common lawn clover. Soon 
after sundown, or even earlier if the plants 
are growing in shadow, the two side leaf- 
lets of each cluster of three turn forward 
till they have assumed the position of the 
covers of a closed book. Then the middle 
leaflet bends downward till it touches the 
edges of the pair, so that their nocturnal 
position sugrgests the fancy that the clover 
leaves are saying vespers, with heads 
bowed low above folded palms. 

Some other members of the great bean 
family sleep almost as markedly as do the 
clovers. In the common locust, or false 
acacia, and in the wistaria, the end leaflet 
of each cluster hangs like a plummet, 
with its point towards the earth, and the 
side leaflets dangle in two rows, back to 
back. The leaves of the garden string 
beans assume a like position, while those 
of the honey locust are raised upright. 

But the bean family plants are not the 
only ones which settle themselves for the 
night into positions seldom assumed dur- 
ing the day. The willow twists its foliage 
into a nearly vertical position. The leaves 
of the cornel and of the grape are slightly 
raised at their edges and depressed to- 
wards the middle. 

All sleeping foliage is curiously rigid, 
and obstinately refuses to be twisted into 
any position save that which it has itself 
chosen to take. The rigidity of sleeping 
leaves is due to the presence of water in 
their tissues. And their position is invari- 
ably such as to bring the surface of the 
leaf into or towards a vertical position. 

When morning breaks the plant awak- 
ens, and its leaves assume their work-a- 
day attitude. In our climate, mature and 
waking foliage spreads its green surface 
so as to intercept and catch the light as it 
falls from the sky. 

All day, during the growing season, 
water ascends from the roots of the plant 
into its leaves, and there it evaporates 
slowly during the sunlit hours, giving up 
its mineral and chemical treasures. These 
are appropriated by the vital forces of the 
plant, to enter into the composition of cell 
walls and living protoplasm. Some of 
the gases which have come up as the con- 
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stituents of the water «re used in starch- 
makiDg and tissue building. The g^ses 
and watery vapor which are left over 
from this process are breathed away main- 
ly through the stomata,— mtnute orifices 
which exist in gpreat numbers on the lower 
surface of leaves. More water comes up 
from the roots to supply the loss of that 
which has been withdrawn from the leaves 
by transpiration, and this, in turn, gives up 
some of its constituents to feed the plant. 

But starch and protoplasm can be made 
only in the presence of light. So, as soon 
as light is withdrawn, whatever moisture 
is exhaled from stems and leaves passes 
out into the air without yielding up its 
treasures, and the plant thus parts with 
its fluids and gains nothing by the process. 
Hence, when sunlight has vanished nature 
checks plant transpiration. This check- 
ing is brought about in part by the action 
of the stomata, which remain open in day- 
light and close at nightfall. But the 
closing of the stomata does not completely 
check transpiration, which can go on, to 
some extent, through the skin of the leaf. 

The so-called * 'sleep" of foliage seems 
an effort of nature to bring the leaf sur- 
face into a vertical position and thus to 
put a further check on transpiration. The 
leaf may be folded along the middle, or 
raised upright, it may turn over sidewise, 
or dangle with its point towards the earth. 
But in all these positions it is the edge of 
the green blade, not its surface, which is 
presented to the sky. 

I have observed that in October and 
early November the foliage of many 
native plants inclines towards its sleeping 
position even in the sunniest hours of a 
sunny day. Perhaps these old leaves, 
whose forces are nearly spent, are unable 
to carry on the work of starch making and 
tissue building. So, there is no longer a 
reason why fluids should pass into their 
tissues and out again, and economical 
nature checks transpiration by turning 
the leaf-surface edgewise toward the sky. 

Positions similar to those taken in their 
sleep are assumed by the leaves of many 
plants when excessive heat and light 
threaten to cause a too rapid transpiration 
of plant-fluids. And an erect position is 
habitual to the *'phyllocladia," or flat 
green bodies which .serve as foliage to 
some tropical plants. 

The leaf, or its substitute, tries to turn 
its profile to the sky whenever transpir- 
ation has become excessive or undesirable, 
either by day or night. Hence we con- 
clude that the sleep is directly connected 
with transpiration, and is only indirectly 
affected by changes in light, temperature 
or humidity. 
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Bain and Barthquakes Priced. 
Rain after drought in Australia "panned 
out" at $25 a minute in one district, while 
earthquakes have been assessed by a valu- 
ator in Japan at 100 guineas per quake. 
A gale cost $150,000 in the West Indies 
not long ago. 



Nao- Vitalism and Plant Movement. 

One of the discourses at the recent meet- 
ing of the British Association was by Mr. 
Francis Darwin, on the movements of 
plants, a matter first studied by the great 
naturalist, his father. ^ A series of photo- 
graphs showed how the movements of 
stem and root are normally controlled by 
the growing tip in all cases and how the 
directions of both portions of the plant are 
kept vertical In spite of disturbing causes. 
It was also shown that when the growing 
tip of the stem was **blinded." by cover- 
ing it with a sheath of tin foil the guiding 
influence of light is abolished. 

The tip of the stem, or root, acts as a 
sense organ, directing the growth at the 
zone of elongation, which is seated further 
back and corresponds to the motile organ 
of an animal. The Presidential address 
had expressed the view that the laws of 
nature could not be interfered with by 
living matter. The neo-vital school would, 
in the main, agree with this view. Their 
assertion is that to describe completely 
the phenomena of life the notions of chem- 
istry and physics are necessary, but not 
sufficient. Mr. Darwin emphasized this 
view by demanding that the phenomena 
of plant movement should be regarded as 
psychological ; and by describing them in 
terms of memory and even of conscious- 
ness. 

The issue between the old and the new 
schools is more clearly drawn. The older 
school maintain that all the phenomena 
of life, however unintelligible they may 
seem, will ultimately be explicable by 
chemical and physical notions, while their 
opponents, who emphasize the fact that 
such notions do not now, certainly, com- 
pletely explain the phenomena, refuse to 
bind themselves to prophecies. 

Bees Help Balee Peaohea. 
At the Oregon experiment station the 
experimenters forced a number of peach 
trees into bloom under a glass last No- 
vember, and introduced a colony of bees 
into the house, first protecting one tree so 
that the bees could not get to it Prom 
that tree all the fruit dropped when the 
stones began to form. From the other 
no fruit dropped, and it was abundant. 

City Plants Sleepless. 
Hardly so, but it will not do to be too 
positive about anything where any kind 
of vibration is involved, though "sleep- 
less" must be used metaphorically in 
reference to plants. 

San Joaa Scale Bnemy. 
An important announcement was lately 
made by L. O. Howard, the U. 8. ento- 
mologist, of the discovery of the long- 
sought original habitat of the San Jose 
scale insect; this was found to be in 
China, in the region to the south of the 
Great Wall The scale insect was preyed 
upon by a species of laaybird beetle, living 
examples of which have been imported, to 
be propagated and distributed. 




LBHiaH VALLBT INDIAN 6ITB. 
BY HARRY J. IVEY. 

Much has been written about, and a 
great deal of time and energry has been 
spent in studying, the numerous and very 
interesting Indian village sites in the Del- 
aware valley. The reverse is true of its 
main tributary in the north — the pictur- 
esque Lehigh. One spot in particular has 
attracted my attention, and to this I de- 
sire to call attention in this paper. 

On the north side of the Lehigh river, 
about four miles east of Bethlehem and 
just north of the place where the Lehigh 
river was crossed when the famous ** Walk- 
ing Purchase" was made in September, 
i737f giving to the white settlers a large 
tract of land, including the celebrated 
hunting grounds on the Minisink, there is 
a level stretch of land between the river 
and an anticlinal roll of the Trenton Lime- 
stone. Here was undoubtedly the site of 
a large Indian village. 

The surface of this part of the river 
valley is covered with sand to the depth of 
eight or ten feet, evidently deposited by 
the river during the process of cutting its 
channel to its present depth, and it is in 
the upper strata of this bed of sand that 
most of the implements are found. The 
exact location and plan of the village can- 
not be determined because of the fact that 
large quantities of sand have been and are 
still being dug out and sent away, thus- 
destroying the marks by which the plan 
of the village might have been deter- 
mined, and also scattering many of the 
relics that have been found here. Thia 
notice will be confined to a description of 
a few of the specimens that I have been 
able to collect. 

Fig. I is a scraper or celt scraper made 
of yellow jasper. The material for this- 
scraper was transported from the jasper 
quarries at Durham, Bucks county, a dis- 
tance of at least twelve miles from the 
place in which it was found. The chip- 
ping on this scraper is large, as shown in 
the illustration. The scraper edge is on 
one side of the median line, which is 
characteristic of all celMike scrapers.. 
The point of it is chipped in such a man- 
ner as to make it useful as a spear point if 
necessity demanded it 

Fig. 2 is an elliptical, leaf shaped im- 
plement, quite symmetrical in outline and 
shape. It is also made of jasper but is 
brown instead of yellow. The chipping 
ot this implement is quite regular and wa& 
evidently the work of an expert in the 
art The flakes nearly all point toward 
the centre. Of the use of these leaf- 
shaped implements, Prof. Wilson, of the 
Smithsonian Institute, says in his Study 
of Prehistoric Anthropology, ••Whether 
they were used as spear heads or knives, 
whether they were objects of ceremony* 
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wbetherthey were intended for practical 

use, is nor known, —neither does any one 
know wbetber they were to be used in Ibe 
liand or were attached to a. handle." 
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presumably designed to be used as a 
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HALF ACTUAL SIZE. 

Tbey have been fonod in every part of 
the United States. 

Fig. 3 is an ordinary arrow point of the 
stemmed variety. It is quite symmetrical 
with the exception of one barb, which is 
somewhat longer, more pointed, and has 
sharper edges than the other. It is made 
of gray hornstone. boulders of which are 
found quite plentiful in this vicinity. 

Fig. 4 is made of black flint, which is 
also local material. It is ot the wide 
stemmed variety, with a wide blade, con- 
vex edges, slight barbs and concave ba-se. 
Fig. s, also of black flint, belongs to the 
stemmed, barbless, chipped flints. It will 
t>e noticed that the edges have a double 
curve, convex toward the point, curving 
outward at the shoulders, and concave to- 
ward the base. The chipping on this 
specimen is very rough, the fractures be- 
ing plainly visible and was apparently the 
work of a beginner or one not an adept. 

Fig. 6 Is a vety interesting specimen. 
It is made of yellow jasper from the Dur- 
ham quarries, and is crossed by tiny veins 
of chalcedony. This specimen belongs to 
the stemless variety. Base straight, cor- 
ners square, one edge more convex than 
the other, both curving gradually and 
regularly to a point. This variety has 
been variously classed as knife, scraper, 
and spear head, but the one in question 
seems to have been made for a double 
purpose. The edges are sharp, making it 
-useful as a knife, the point adapted to the 
use of a spear, while the base is of a form 
to make an excellent scraper; but it will 
be noticed that on the least convex edge 
is a semicircular indentation, which, as 
can be readily seen, is not the result of an 
accident, it being nicely chipped; it was 



Figs. 7 and B are arrow points of the 
stemmed variety, made of argillite. The 
maletial for these arrows was either trans- 
ported from Bucks county, along the 
Pennsylvania Palisades, or the arrows 
themselves obtained by barter from the 
Indians in that part of tbe Delaware val- 
ley, A:; argillite is a material that erodes 
very easily and rapidly, tbe surface of 
these arrows is nearly smooth, except 
where tbe more prominent ridges were 
left by the original chipping. 

Fig. 9 is an arrow or spear point with a 
wide stem and curved base. It is made 
of gray quarlzite. which is found scattered 
around on the surface profusely in the 
vicinity of the village. The stem is worn 
quite smooth by being bound on the shaft, 
to which it must have tieen attached by 
means of thongs. 

Fig. 10 Is an interesting specimen and 
somewhat of a rarity in this immediate 
neighborhood. It is made of a quartdte 
pebble entirely encircled by a groove. 
Grooved stones of this size and variety 
were no donbt used for various purposes, 
and while they have been usually classed 
as hammer stones and netsinkers, it has 
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also been observed that they were secured 
in the heads of war clubs, and also used 
as slungshots with a string about a yard 
and a half long attached, Ihe other end 
being tied to tbe arm above the elbow. 

Fig. II is a grooved ax made of one of 
the river gravels. It is a good specimen 
of its kind, — the groove being deep and 
worn smooth by its being attached to a 
handle. The blade is nicely polished to a 
sharp edge, and the head had been frac- 
tured. Many other axes o£ different vari 
eties have l»een found on ttie site of this 
village, but I have been fortunate enough 
to secure only this one. 

Fig. 13 The last illustration given is a 
ceremonial or crescentic banner-stone, 



made of steatite, which material was ob- 
tained along the Delaware river north of 
Easton, Pa.,— a favorite place for all the 
tribes of Eastern Pennsylvania, to obtain 
material for implements that did not ne- 
cessitate the use of a very bard stone. 
Each end is crescent or somewhat semi- 
lunar in shape, with a midrib between 
them for a perforation. The sides are 
dressed down quite thin and the surface 
of the whols has been polished. 

It is to be hoped that the work of sys- 
tematic investigation will be taken up in 
this valley, before civilisation has f jrever 
effaced the places where these people once 
lived, and where their implements and 
weapons were scattered and lost. 
FriD. Pub. BcliooiB, Preemanstiars, Pa. 

GRAVES OP TBB LACnSTBINB AOB. 



Among the remains of the Palafilte or 
Lacustrine age, which are taken in larj^ 
quantities in Switzerland from lake bot- 
toms, or from lake-beds which have be- 
come peat bogs, very seldom human bones 
are found. This led to the supposition 
that these settletnents had been gradually 
abandoned in time of peace. Had con- 
flicts taken place, many human bodies 
would have fallen between tbe piles, or in 
the water in the vicinity of the settlement, 
and would have come to light again, as 
skeletons or parts thereof with other finds; 
hence tbe Palafitte or Lacustrine men 
must have buried their dead on land. 

During the thirty years that these in- 
vestigations of the ancient lake dwellings 
have been in progress, only one burial 
place belonging to the Lacrustrine age 
was found, namely, in iB76,near Auvenire 
on Lake Neuchatel, although everywhere 
the shores of the lake have been turned 
over in tilling the ground or building rail- 
roads. Very recently the theory of burial 
on land has been substantiated as correct 
by the discovery of a series of grarea 
above Pully in Lausanne. According to 
the current reports alxiut these excava- 
tions in newspapers published at Vaux and 
Geneva, these graves date from the earli- 
est Stone age, while those at Auvenire 
belong to the Bronze age. 

They are cist-graves, formed by four 
stone slabs, over which a fifth forms the 
cover. In the same way as described in a 
former article on Sitting Burials. All 
graves are narrow and short, although 
each contains two skeletons. Tbecorp-tes 
were at the time of burial compressed, the 
knees to the shoulders. In each grave are 
two skeletons, a male and a lemale, in 
another two children. The other contents 
are as meagre as poor; up to the time of 
the reports only perforated boar teeth and 
perforated pieces of bone, and some pieces 
of red and yelluw ochre were found. 

The excavations are conducted under 
the auspices of tbe Cantonal Educational 
Office. On this occasion people remem- 
bered similar graves at Chatelard, con- 
taining pottery and spindles. 
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Boffue B«Uc Dealer. 

D. Levering, of Jooca. Mo., was arrest- 
ed on November Stb, at the InstaDce of 
P<wt Office iDspector C. N. Moore. He 
was charged nitb using the mails to de- 
fraud, viz : the making of stone and clay 
"archfeological specimeDS," and tbe sell- 
ing of same as ancient forms. He was 
arraigned in the U. S. Court at St. Louis, 
where he pleaded guilty to the charge of 
using tbe mails in tbe furtherance of a 
scheme to defraud. Judge Adams sen- 
tenced him to serve a term of 6 months in 
the Iron County (Mo.) jail. 

As Levering sold his fraudulent speci- 
mens to many collectors, this will be wel- 
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means of rollers and targe ropes. The 
stones were dressed at tbe quarries and 
the 'mosaic' designs carved after they 
were placed in the structure. 

In an article on 'Oaxaca and its Sur- 
roundings,' by Dr. N. H. Wbeeler, pub- 
Usbed in tbe Popular Science Nhws for 
January. 1896, this cruciform structure i% 
mentioned; and ina small brochure issued 
later by the Mexican National Railroad, 
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carving is about three fourths of an Inch, 
and as a rule the serrated edges of the 
patterns are slightly beveled. In one 
place which was well protecled from 
weathering by the debris, a small section 
of the design still preserves on the part in 
relief a very tbin coating of cement paint- 
ed red. The flor>r of the chamtier is not 
cemented, another proof of its untinishcd 



Bums of Upper Oularoo, 
From a bulletin of the American Muse- 
um of Natural History, by Marshall H. 
Saville, we condense an account of these 
singular cruciform ruins, with illnslrations. 
Tbe great cruciform subterranean cham- 
ber, shown in Figure i, is destined to be 
one of the great attractions of Mitla in the 
future. It is on the upper part of the hill 
about one hundred feet above and six 
hundred feet north of the main group, a 
little more than four miles east of the 
Hacienda of Mitla. To the northwest and 
higher up in tbe range of hills, about one 
mile distant, are the old quarries fro^ 
whence were transported, in the ancient 
times, the immense blocks of stone which 
form the door lintels of the more import- 
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ant -Palaces' of Mitla. Many 
quarried stones still lie scattered about at 
the quarries, while others have been par~ 
tially broken out from tbe bed rock. The 
large blocks used in the construction of 
the cruciform chamber were transported 
from this place, and on the road between 
these two points are several large blocks 
which were evidently being moved to the 
chamber when Ihe work ceased. Tbe 
method of transportation was probably by 



under the title 'Tropical Tours to Toltec 
Towns,' the writer quotes from a news- 
paper article signed 'W.' (probably Wbeel- 
er) in which a brief description with 
measurements is given of this tomb. Tbe 
chamber was covered by forest and half 
filled with debris, composed of rubble 
stone and earth. Apparently this struc- 
ture was never completed. The debris 
with which it was partially filled did not 
contain the slightest trace of remains of 
human workmanship, and tad probably 
fallen down and washed in from a ruined 
structure occupying a pyramidal-shaped 
mound about twenty feet in height; the 
base of this mound adjoined the north- 
west corner of the structure. The perfect 
joining of Ihe immense blocks reveals the 
absolute mastery of the stone worker's 
art. The carving was done after the walls 
of the chamt>er were completed, and the 
designs must have been traced out on the 
wall surface before tbe cutting of the 
'mosaic' patterns. Stone chisels might 
have been used and probably this tool was 
the one employed by the ancient workmen. 
There are three di^erent designs in tbe 
decoration. A drawing of the end of the 
northern arm is shown in Figure 2; 
whether the grecques are purely decor- 
ative or are conventional symbolism it is 
impossible to say. These three designs 
form continnous bands of decoration 
around tbe chamber The depth of the 



The dimensions of the chamber are: 
Extreme length from east to west, 3J ft., 
.8 in. ; extreme length from north to south, 
38 ft., .6 in. ; length of northern, eastern, 
and southern arms, 11 ft., .7 in. ; width of 
northern, eastern, and southern arms, sft., 
3 in. ; length of western arm to end of 
sculpture, it ft.; total length of wall. 11^ 
ft., .g in. ; width of eastern arm, 5 ft., .2 
in.; height of chamber, 7^ ft.; dimen- 
sions of largest block, southern wall of 
western arm. la^ ft. X 3 ft.. -3 in- X 3 «. 

Two stone heads were also excavated 
near by, one of which is beautifully 
carved and is one of the finest pieces oj 
stone carving from Oaxaca. It is perhaps 
a portrait of one of the former occupants 
of this locality ; the aquiline cose is one of 
the characteristic features of the modern 
Zapotecan Indian. 

The masbiveness of the construction, 
and simple and chaste ornamentation, 
place these great Mitla tombs in a class 
unapproached by any other known burial 
chambers in ancient America. So far as 
I am aware, outside of Yucatan no other 
group of buildings with the exception of 
Mitla have this 'mosaic' style of stone 
work. In tbe whole area of Maya culture 
tbe style of roof is what is known as the 
Mayan or triangular arch, whereas in the 
Mitla buildings a flat roof was used. On 
the tops of some of tbe walls in the Mitla 
edifices may still be seen the mortar 
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sockets in which Cormerlr rested the ends 
of woodeo ceiling beams. The abseace of 
carved monoliths at Mitla ,is strikiDg, 
when we consider the great monolithic 
lintels of one of the 'Palaces,' where there 
are single stones nearly twenty feet <n 
leDgth. It seems very piobable that Mit- 
la and the Yucatan ruins belong to the 
same epoch and are the remains of a 
[>eople having kindred ancestors I have 
elsewhere offered the suggestion that the 
building of Hitia was by the Matauas, and 
that Zapotecan occupancy was the result 
of conquest Modem research points to a 
common ancestry of both the Nabuan and 
Mayan peoples. 

Prof. MoBBo ou Bac* Ohoractere. 

In his book on America, Prof. Angelo 
Mosso. the noted Italian physiologist, does 
not believe in the form of the skull as be- 
ing the differential element of racial types 
and an index of tbe psychical tendencies 
of each. "This is." as he puts it, "a 
puerile form of materialism. Our present 
knowledge of the structure and function 
of the netvous system does not warrant 
our attrihu ling such a prominent import- 
ance to the form of tbe skull The alleg- 
ed measurements of the anthropologists 
are entirely worthless as a means of deter- 
mining the psychical tendencies of a man 
or a nation." 

Tbe difference in the form of the skull 
and in tbci color of the hair, upon which 
the entire structure of Ammon and La- 
pouge'a anthropo' sociology is based, he 
regards as due to the combined action of 
altitude and temperature — i. e., to tbe 
climate. Inbabitants of the mountains 
have fair bair, while inhabitants of the 
plains have dark hair. Livl has conclus- 
ively shown that all over Italy— including 
Sicily and Sardinia, where the so called 
□OTtbern races never reached— the moun- 
tains are inhabited by fair-haired men. 
Since the color of the hair is dependent 
upon the deposition therein of a varying 
amount of pigment ultimately derived 
from the blood, it is not difficult to trace 
tbe connection between tbe climate and 
tbe phenomena of oxidation which are at 
the bottom of the production of pigment- 
ary matter. 

On the other hand, tbe dissimilarity in 
the form of tbe skull, upon which so much 
stress has been laid by anthropologists, is 
merely due to tbe lack of correlation be- 
tween the sise of the ttody, which is in- 
fluenced by attitude and temperature, and 
tbe sise of the brata, which is left un- 
changed. There are no races in the old 
metaphysical meaning of ethnic groups 
governed by congeniially blind impulses. 
The differences among men are all trace- 
able to the action of climate and educa- 
tion. Tbe Germans and the Scandinav- 
ians are, together with the Latins, tbe 
'vresentatives of the same Mediterranean 
i, wbicb, according to tbe most accept- 
/iew (Sergi, Ripley) was tbe primitive 
.bitant of Europe. — Science. 
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Pitadotaotpia arc always records of past 
existences There are several kinds ol 
pscudomorphs — by alteralion, formed by 
a gradual change of composition in a spe- 
cies; by substitution, those formed by the 
replacement of a mineral which has been 



Jakuaev. 1902 

oak. The commonest petrifjdng sub- 
stances are silica and carbonate of lime. 
Ordinary waters hold in solution more or 
less mineral matter, and snch waters lying 
upon and filtering thrrngh the earth's 
crnst are constantly active In dissolving 
and decomposing minerals and rocks, and 
species reputed indestructible ore thus 
acted upon and thus furnish tbe waters 
with agents capable of making other 
chemical changes. The action is univer- 
sal and goes on everywhere. In some 



removed or is gradually undergoing re- 
moval. Tbe mineral appears under a 
form of crystallization wbicb does Dot be 
long to the Epecies. All minerals are 
finally determined by their chemical com- 
position and not by their crystalline form. 
Thus we have a crystal of the form of 
calcite, which was made up of calcium 
carbonate, but is now quartz (silicon di- 
oxide), by alteration. 

Pseudoraorphsbyincrustationareformed 
by one mineral crystallized evenly over 
tbe crystals of another mineral so as to 
form a cast of that mineral, and from this 
the older mineral may tie dissolved away. 

One of tbe most interesting pscudo- 
morphs ne have is that of steatite, one of 
tbe softest minerals, replacing quartz, and 
found in fine specimens in Bavaria. The 
semiprecious mineral known as "tiger 
eye " is a quartz pseudomorph after cro- 
cidolite, and is found in Gricua Land, 
South Africa. 

Petrifactions are in reality a species of 
pseudoroorphic formation. In some cases 
the original substance has been replaced 
by some mineral which has preserved not 
only the external form but the minutest 
detail of internal structure, Thus in some 
petrified woods we may determine the 
species because of tbe perfect preservation 
of the distinguishing details. Tbe wood 
in the engraving is determined as white 
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places forest trees have fallen and become 
siliclfied. Sponges and ciirals are very 
common forms of slliciGcation. 

Some mineralized substances differ from 
the above, as wood or peal, altering into 
coat, anthracite and graphite. Reports 
from Christiana, Norway, describe with 
great particularity a natural phenomenon 
just brought lo Iijiht there. Petrified trop- 
ical fruits have t>een found in coat from 
Spitzbergen, in th^ Arctic Ocean. 

Tounnaliaet. — Some crystals remarkable 
for extraordinary size and variety of color 
have within the year t>een found In Mesa 
Grande MonnUin, San Diego Co, Calif. 
The locality is at an altitude of 5.000 feet 
and was discovered in rSgS by parties 
prospectmg for lepidolite, an ore of Utbia. 
The tourmalines are found associated with 
lepidolite and quartz, and in isolated crys- 
tals of distinct form, some having double 
terminations which present unusual planes. 
Some are transparent and afford gems, 
and in some crystals there are as maay as 
five colors, the pink rubellite predomina- 
ting. Some authorities say the locality is 
likely to prove the best touimalme deposit 
yet discovered. 

Tfte Bcmcnl Odiectton al Mloenfa was 
formally opened for inspection at tbe New 
York Museum of Natural History on 
Founder's Day, Novemt>er 36, tog^her 
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with a fine collectioB of gems. Both of 
these collections are the gift of Mr. J. P. 
Morgan, and are said to be the best in the ■ 
world. The gems and crystals are so 
beantiful that they will attract and hold 
the attention of the layman as well as the 
-student. 

Dlopifde is a calctum-magnepium variety 
of pyroxene and occurs in splendid crys- 
tals in veins of steatite at Richville, N. Y. 
Most of the crystals have sharp angles 
and good terminations, and some afford 
perfect gems of bright green color. The 
•easy cleavage of the mineral makes the 
<:ntting of gems a problem to the lapidary. 
Another problem is the one of freeing the 
crystals of the steatite, a mineral not easily 
affected by the acids. But after much 
experimenting with various chemicals it 
is recommended that the crystals be put 
to soak in strong solution of salt water, 
and as the steatite softens to scrape it off 
with a knife and then scrub with an old 
tooth-brush. As a good many crystals 
were mined last fall which will 6nd their 
way to collectors, the recipe given will be 
appreciated. 

Oflfr***^g BUnerails. — The Germans are 
^eat mineral collectors, it being no un- 
common thing to find two or three collec- 
tors in a single family. Moreover, unlike 
American collectors, the Germans study 
the composition of their specimens, and 
this may in a measure account for their 
knowledge of chemistry and love of an- 
alysis. We should be the gainers by 
adopting the German method. Minerals 
are easily acquired, and may be kept in 
^ood order at little expense. Books teach- 
ing blowpipe and other methods of analy- 
sis, crystallography and geology may be 
had by beginners for home study, and at 
this writing there is a greater demand 
than there is supply for proficient miner- 
alogists. 

Bttoe Pockets. — The Lee Mine, of Lead- 
ville, Colorado, produced over $125,000 in 
one day*s work from a pocket. Another 
famous pocket was that of the Moose 
liine. Park County, Colorado, which gave 
dp more than $1,500,000. Cavity, pocket 
or cave when opened on a mineral bearing 
seam, may be always relied upon to yield 
^ wealth of treasure according to the min- 
-eral. 

Cosfulc DtaU — It has often been claimed 
-that the presence of nickel in dust is a 
•sufiBcient criterion to distinguish it as of 
4:06m ic rather than terrestrial origin. It 
has lately been shown that nickel is found 
in soot, and hence that nickeliferous dust 
may be terrestrial. Gallium, also, is found 
-in all aluminous minerals, in many fine 
^usts, in many iron ores, in soot and in 
Atmospheric dust. 

Joiin Hayit the first white man to dis- 
.oover the immense copper deposits of 
Biicbigan, still lives in Cleveland, O., and 
-is ninety-seven years old. The peninsular 
of the Great Lakes is the richest mineral 
liearing territory in the world. 
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Pbotographio Notes. 

Most photographic manuals advise dust- 
ing the plates with a soft brush before 
placing in the dark slides or holders, with 
a view to the prevention of pinholes. My 
experience, says Edwin Holmes, in the 
En^. Mechanic, is that pinholes are either 
the result of this very application, or they 
are defects in the plate — ^mostly this last; 
for I find one well-known make always 
has pinholes in my hands, while others 
are entirely free. The plates are mostly 
very free from dust as they are packed; 
but I always give a little tap on a bit of 
wood as I put in holders, so as to jerk off 
any possible particles. To brush is to 
cover with numberless particles, and the 
brushing sets up an electrical action which 
causes the dust to adhere strongly. 

Again, we are advised to soak a minute 
or two in water before developing, and 
brush again to remove air bubbles and 
allow developer to penetrate. This is bad 
advice. There are never air bubbles— in 
my experience — if the developer is flooded 
on the plate, and the water in film hinders 
and weakens developer, and prevents 
penetration 

Again the advice is to pack plates after 
exposure film to film in the plate boxes, 
waiting an opportunity to develop. Ex- 
posed plates packed film to film fog each 
other, and if they remain a week or two 
are spoiled. I have used the brown paper 
plates are packed in to put between each 
as I return to plate boxes, and find that 
all right ; but in the case of a hand camera 
with sheaths, there is a better plan. Ob- 
tain a supply of surplus sheaths, and be • 
fore leaving home put all plates into 
sheaths, and replace in plate boxes all 
that are not put in camera. When it is 
required to change it can be done in any 
dim light, and the whole dozen exposed 
are removed at once to an empty box, 
while the new supply are taken bodily 
and put in camera. The sheaths thus 
always remain between the plates until 
removed in one's own developing room, 
and effectually protect from mutual fog- 
ging, and exposure while changing. 

The gelatine printing -out papers now so 
much in use present difficulties in mount- 
ing. If they are mounted wet they stick 
to almost anything used to press them into 
contact with the mount and often curl up 
at the corners as they dry. If they are 
mounted dry the gelatine swells and blis- 
ters, and never goes down evenly after. 
The remedy is to squeegee every print on 
to glass to dry; this keeps the gelatine 
from contracting as it dries and keeps the 
prints flat also. Then, with stiff starch 
paste applied to the mount and not to the 
print, the print can be laid in place and a 
piece of clean paper put over it and then 
rubbed into close contact. It will now 



. neither blister nor show any tendency to 
curl off, nor will it cnrl the mount nor 
spoil the brilliant surface. 

None of these gelatine papers seem to 
be any more permanent than the old 
albumen. I always attributed the fading 
of albumen prints to the use of rotten 
albumen, and not to either faulty washing 
or hypo left in the film. Possibly some 
gelatine may be a little gone when used. 
The prints aijyhow are very uncertain as 
to their permanency. It appears to me 
that if we desire permanency we have to 
choose among carbon platinum bromide 
and blue prints, and cannot depend on 
any others. I know prints can be pro- 
duced of considerable age, but this does 
not refute my conclusion: they are but a 
small percentage after two or three years. 
Alpha paper appears fairly permanent, 
and plain, salted, silvered paper made at 
home lasts well — much better than either 
albumen or gelatine. Are not gelatine 
papers lightly printed and then developed 
up to full intensity more permanent than 
when printed right out ? Experiment and 
experience are the best teachers. 
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Long Bxposure for Portraits. 

Franz Lenbach, one of the most suc- 
cessful of the modem portrait painters of 
Germany, in a recent article on **Photog- 
raphy for the Painter," makes a very 
strong argument in favor of long exposure 
on portrait negatives. He takes the 
ground that the personality and character- 
istic expression of the sitter may not be 
truthfully obtained with the extremely 
rapid, shutter exposure so much in vogue, 
and that while, of coarse, there is a limit 
to the amount of mobility of features, be- 
yond which it is not safe to go, there is, 
nevertheless, much to be gained by allow- 
ing the sitter to know when the exposure 
is about to be made, that his features may 
be relaxed and he himself may be at ease. 
In this way be claims the features gradu- 
ally a5;sume a state of rest, and that the 
exposure which has meantime been going 
on. and which may extend from five to 
ten seconds, will result in a more satisfac- 
tory likeness than if made at high speed. 

Prolonged exposure, he says, reduces 
nervousness, while rapid exposures excite 
the sitter and increase it. Somewhat the 
effect of a composite picture of many 
fleeting phases of expression must natu- 
rally follow such treatment as this, and 
the reasoning seems to us to be perfectly 
sound. Those who have sat in front of 
the cameras of some of our own portrait- 
ists, and who have as a result of such sit- 
tings secured portraits that are distin- 
guished from pictures — likenesses that 
speak — will be likely to remember that the 
exposures required were of appreciable 
duration. As an example, of such work 
we have only to look at some of the strong 
portraits made by Pirie Macdonald, for 
instance, who agrees fully with the Ger- 
man authority above quoted. — Anthony's 
Photo. Bulletin. 
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Smokeless Flaeb-Llsrht. 

M. Charles Henry has endeavored to 
keep the magnesia, that is formed, as much 
as possible attached to a heavy substance 
that will not easily fly about, and falls 
soon by its own weight— namely, the bin- 
oxid of barium. This substance, at a red 
heat, gives up half of its oxygen, and its 
salts communicate to flames a brilliancy of 
greenish fire, which partially corrects the 
undue proportion of violet and ultra-violet 
rays emitted by incandescent magnesia. 
Finally, the binoxid swells when heated, 
and becomes capable of retaining the light 
powder of magnesia formed in contact 
with it. 

The sole condition to be observed, that 
the binoxid may be reduced with incan- 
descence, is to remove it from all contact 
with oxygen. To this end, and also to in- 
sure the inflammability of the mixture, the 
powder is done up in collodion, whose 
products of combustion constitute a reduc- 
ing atmosphere, adapted to the dissoci- 
ation of the binoxid of barium at the 
lowest possible temperature. All the ele- 
ments of such a powder thus play an 
active part at the highest point. These 
powders have besides a great advantage 
over those made of potassium chlotate; 
they are absolutely inexplodable by the 
stroke of a hammer, and are inodorous 
and without danger from the physiological 
point of view. M. Henry, we are told, 
has prepared two types of powder that 
differ in their proportions of the binoxid — 
the first, which has only a little magnes- 
ium, gives only 45 to 50 per cent, of 
smoke, whereas ordinary powders give 75 
to 90 per cent. The other is richer in 
magnesium, burns more slowly, and can 
be used advantageously only in a .special 
lamp, when the proportion of smoke falls 
as low as 10 per cent, and the brilliancy, 
owing to the high temperature to which 
the magnesia is raised, is very great. — 
Rev. Scientifique. 




ODONTALGIA. 
BY M. G. JEKISON, M.D. 

Toothache, or odontalgia, like other of 
our pains, is nature's signal of trouble, 
caused here as in other cases by accident 
or neglect. Toothache is nearly always 
the result of the decay termed caries, 
being the signal of nature that one of the 
valuable dental organs is being injured 
and requires attention. As to how this is 
told it will be necessary to consider brief- 
ly the structure of the tooth. 

Covering the crown and extending un- 
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A. JINGLE TOOTH. 




B. DOUBLE TOOTH. 
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A Sultan's Camera 

A London 6rm of photographic appar- 
atus makers, during the sojourn of the 
Moorish ambassadors, constructed a cam- 
era for the Sultan of Morocco at a cost of 
$10,500. The instrument is of the quarter 
plate size (3X ^ 4X) ^^^ differs in no re- 
spect as regards the fittings from the 
ordinary camera made by this firm for 
general purposes. The metal work of the 
camera is constructed of gold, including 
the screws, and also the holders for retain- 
ing the plates. The instrument occupied 
the services of ten men for four months, 
the polishing of the base boards alone re- 
quiring many days to accomplish. About 
150 ounces of gold have been utilized and 
the instrument weighs 13 pounds instead 
of 5 pounds, the weight of the same cam- 
era for ordinary use. 

It is a combination hand and stand 
camera with double extension racking out 
f roih the center and rising front It has 
but one lens, a Zeiss working at / 6. 3. 



der the border of the gum is the enamel, 
which is quite hard, being composed of 
about 95 per cent lime salts, and practi- 
cally devoid of sensation. Its purpose 
being to withstand the force of mastica- 
tion and to protect the other parts of the 
tooth. 

Next within is the dentine, composed of 
about 72 per cent lime salts and 28 of 
organic substance. This breaks down 
much more rapidly than the enamel when 
affected with caries. It is also quite sen- 
sitive, the most sensitive portion often be- 
ing where it joins the enamel. 

The central portion of the tooth is occu- 
pied by the pulp, or nerve, as it is com- 
monly called. The cavity occupied by 
this formative organ of the tooth is quite 
large in childhood, but usually decreases 
as age advances until in extreme old age 
it is frequently entirely obliterated by a 
deposit of lime salts or secondary dentine. 
The pulp is composed of blood vessels, 
nerve fibers and connective tissue. When 
irritation occurs inflammation ensues, the 
distended blood vessels press upon the 
nerve filaments and we have toothache. 
In the more aggravated forms the pulsa- 
tions of the artery gives what is called the 
jumping toothache, which will destroy 
any one's peace of mind about as com- 
pletely as any of the ordinary pains we 
are called upon to experience. 

The apical foramen or opening at the 
end of the root is very small, and when 
the inflammation is sufficient, strangulation 
ensues and we have death of the pulp. 
Decomposition usually follows, and the 
septic matter passing through the apical 
foramen produces inflamation of the mem- 
branes surrounding the root, and if it pro- 
gresses, terminates in an abscess; if this 
is neglected it may produce very serious 
results. 

The general object sought for in the 
treatment of the aching pulp is to remove 



the irritation and inflammation, but wheo 
the pulp dies either from neglect or from 
medicines applied for that purpose, it 
should, under antiseptic precautions, be 
thoroughly removed. If this is accom- 
plished no harm results. If it is not, 
peridontitis and ab cess result 

Although caries is the most commoo 
cause of toothache, it is not the only cause, 
the diagnosis being in some cases quite 
difficult, as the cause may be located far 
from where the pain is manifest, or it 
may be constitutional, in which cases 
local treatment of the tooth would not re 
lieve the trouble. 

Either through ignorance or impatience 
many a tocth is sacrificed for these ob- 
scure causes. In either case the action 
cannot be too strongly censured. 

The subject of reflex pain is an inter- 
esting one, the origin in many cases 
being quite difficult of diagnosis. As 
manifested in the teeth, the cause of irri- 
tation may be located in a tooth which is 
apparently comfortable, while all the pain 
is felt in another tooth without any appar- 
ent cause for it. The trouble may be all 
in the teeth of one jaw, or the origin may 
be located in one jaw and the mani test- 
ation be altogether in the teeth of tbe 
opposite one. 

Growths pressing upon the nerves some- 
times cause pain in the teeth, even when 
the origin is remote from them and where 
no disturbance is apparent at the point of 
origin. 

The study of the nerves is extremely in- 
teresting, for when we consider the sub- 
ject as a whole it takes us to the question 
of our vital existence. Just what is nerve 
force is to a certain degree theoretical, 
but the conclusions arrived at from the 
manifestations are deemed sufficient. 

That form of sensation which we call 
pain is naturally avoided by all whenever 
possible, but, when we consider how much 
trouble we are kept out of by the thought 
of the pain which would ensue from a 
certain action, we can but think pain is 
really a friend viewed from the sense or 
physical standpoint It tells man that 
some part of the bodily organism is out of 
order, and urges assistance and repar- 
ation. 

It is hard to realize, when pain is mani- 
fested in any particular locality, that all 
the sensation is ifi the nerve centers of the 
brain, to which the nerves have carried a 
return message from the affected locality, 
notifying us of the trouble ; and we speak 
of it as pain at the affected point 



-^f^- 



Bees for Bheumatiam. 
Some years ago an Austrian physician 
advanced the theory that the virus of the 
bee sting is an infallible remedy for acute 
rheumatism, a fact that receives unques- 
tionable confirmation from a custom of 
the country people in Malta. Bees are 
plenty in this island, and their stingrs in 
such repute that resort to this method of 
inoculation has been a common practice. 
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Treatment of Colds. 

In the first place it is well to remark 
that, "taken in time/' a cold in the head 
can assuredly be checked. Left to itself 
toTproceed beyond a certain, and we may 
add. very early stage, it must **run its 
course." We can then only modify that 
course, and cause the symptoms to be less 
severe, by means of appropriate treat- 
ment In the earliest stage a warm hip 
or foot bath, and a large opiate (Dover's 
powder, especially) at bedtime, if followed 
by confinement to the house, and. in 
severe cases, to bed or to the sofa for a 
day or two, light farinaceous diet, and if 
the general system is at all loaded, a 
dose or two of some gentle laxative, will 
generally cut short the disease. There is 
no catting it short by abortive treatment, 
any more than we can stay the progress 
of typhoid fever, or cause scarlet fever or 
measles to terminate its action. 

If the cold has become established, we 
can only endeavor to mitigate the severity 
of its symptoms. The remedies recom- 
mended for this purpose are ••legion." In 
some persons it yields readily to spirit of 
camphor (five drops on a lump of sugar 
every half hour), but in others no effect is 
produced. Spirit of camphor sprinkled on 
the handkerchief and the vapor inhaled 
will also often afford great relief— in 
checking the **running** from the nose and 
the inevitable sneezing. 

Turpentine as an Antiseptic. 
Dr. Kossobudsk has used glycerinated 
turpentine in the antiseptic treatment of 
iprounds with marked success. The au- 
thor's mode of preparing the liquid is to 
fill a sterilized bottle with glycerin and 
add a small quantity of turpentine, shake 
^v^ell and repeatedly, and let stand for two 
clays; then add 5 per cent, of hydrogen 
peroxide. The mixture is now ready for 
use, and the author considers it very valu- 
able as an antiseptic. It checks excessive 
secretion when applied to wounds, relieves 
pain and swelling, and promotes the heal- 
ing process. This action is probably due 
partly to the oxygen liberated, partly to 
tbe chemotactic properties of the turpen- 
tine. — Med. Record, pd. 

»» 

Liquid Peptonlsed Beef. 
The outlines of a process for making a 
tiquid peptonized beef would be somewhat 
.as follows: Chop a suitable quantity of 
lean beef very fine, and macerate it for 6 
liours or so in a solution of pepsin in 
ij^ater acidulated with hydrochloric acid at 
AlTont loo® F. The mixture is then strain- 
«<], and neutralized by sodium bicar- 
tK>xiate, and a small quantity of pancre- 
atic extract added. Suitable corrigents, 
s-uch as port wine, sherry, or elixirs, may 
'be then added, with perhaps some sac- 
cbarin, in order to impart an agreeable 
laste or flavor to the preparation. The 
^xact quantities of the various ingredients 
should be readily determined by making 
ji £ew experiments and carefully testing 
its keeping qualities.— Practical Druggist. 



Various Copies 



8OLAB AHD SIDUBBAIi TIME. 
BY ARTHUR K. BARTLKTT. 

It is a fact not generally known that, 
owing to tbe difference between solar and 
sidereal time, the earth annually rotates 
upon its axis once more than there are 
days in the year. The earth performs 
one complete revolution upon its axis in 
23 hours. 56 minutes, and 4.09 seconds of 
solar time. This is called a '^sidereal 
day," because in that time the stars ap- 
pear to complete one revolution around 
the earth. But, as the earth advances 
almost a degree eastward in its orbit, in 
the time that it turns eastward around its 
axis, it is easy to undertand that just one 
rotation never brings the same meridian 
around from tbe sun to the sun again ; so 
that the earth requires as much more than 
one complete revolution upon its axis to 
complete a * 'solar day" as it has gone for- 
ward in that time. It will be obvious, 
therefore, that in every natural or solar 
day, tbe earth performs one complete 
revolution upon its axis, and the 36sth 
part of another revolution. Consequent- 
ly, in 365 days, the earth turns 366 times 
upon its axis; and as every revolution of 
the earth upon its axis completes a '*sid 
ereal day," there must be 366 sidereal 
days in a year. 

The same considerations will apply to 
our neighbor worlds of the solar system, 
and since the rotation of any planet upon 
its axis is the length of a sidereal day at 
that planet, the number of sidereal days 
will always exceed the numt}er of solar 
days by one, let that number be what it 
may, one revolution l)eing always lost in 
the course of an annual revolution*. This 
difference between the solar and sidereal 
days may be illustrated by referring to a 
watch or clock. When both hands set out 
together, at 12 o'clock for instance, the 
minute hand must travel more than a 
whole circle before it will overtake the 
hour hand, that is, before they will again 
come into conjunction. 

As the star-sphere turns a little more 
than once around in 24 hours, if we ob- 
serve the heavens night after night at the 
same time, we shall notice precisely the 
same kind of change as when we look at 
the heavens hour after hour on the same 
night If we look at the stars at 10 o'clock 
on any night and note their position, and 
we again note the position of the stars at 
II o'clock on the same night; then, if 
afterwards we examine the stars night 
after night at 10 o'clock, we shall find that 
at the end of about 15 days they have at 
this hour the same position that they had 
on the first night at 11 o'clock — that is, 
they have advanced by just one hour's 
motion. In a month or thereabouts, they 
will be found to have advanced by two 
hoars* motion. In a year they advance 



by 24 hours' motion— that is, by one com- 
plete rotation — so that they have resumed 
their original positions; and this fact ex- 
plains why, in the course of a year, the 
star sphere (in reality the earth) turns 
around once oftener than there are days 
in the year, or 366 times. 

The late Professor Proctor, in a very in- 
structive article on **How to Learn the 
Stars," says: **The amount by which the 
stars have advanced each night on the 
position they 'held at tbe same hour on 
the preceding night is by no means so 
small as is. perhaps, commonly imagined. 
This may be easily tested. Let there be 
an upright of any sort a few yards to the 
north of the observer's station, and let 
him notice the exact hour when a star (at 
a fair height above the horizon) appears 
from behind the edge of this upright. At 
this hour on the next night he will find 
that, as seen from the same station, tbe 
star is about two moon's breadths past the 
upright's edge. The observer should look 
through a fixed tube placed in the same 
position on each nii^ht" 

The rotation of the earth determines the 
length of the day, and may be regarded 
as one of the most important elements in 
astronomical science. It serves as a uni- 
versal measure of time, and forms the 
standard of comparison for the revolutions 
of tbe celestial bodies, for all ages, past 
and to come. As a recent writer has well 
remarked, **theor5' and observation concur 
in proving, that among the innumerable 
vicissitudes that prevail throughout crea- 
ation, the period of the earth's diurnal ro- 
tation is immutable." This statement is 
not strictly correct and needs to be quali- 
fied somewhat in the light of some recent 
discoveries regarding tidal action and its 
effects in retarding the earth's rotation, 
but except from this cause, whith is very 
slow and hardly noticeable in its opera- 
tion, the length of the sidereal day has not 
varied as much as the one-hundreth of a 
second durmg the last two thousand years. 
At present we can only say that tbe 
change, if any change has occurred since 
astronomy became an exact science, has 
been too small to be detected, and as 
Professor Young remarks, ** Probably it 
las not changed by the one-thousandth 
part of a second, though of that we can 
hardly be sure." 

Battle Creek, Mich. 



Averacre Length of LlfSs. 
We are rapidly gaining in the a^'erage 
length of human life. Matter sanitation, 
tbe enforcement of precautions against 
contagious and infectious diseases, and 
the advancement of surgery and medicine, 
are causing an even more rapid reduction 
of the death rate than the laymen guess. 
The census bulletin of deaths that occurred 
in 271 cities of 5,000 population or more 
shows that 18.6 persons died in 1900 out 
of every 1,000, whereas in 1890 the num- 
ber who died in the sams cities was 21 out 
of every 1,000. 
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COLOBADO FLOOD WATER WASTBD. 1901, WB8 marked by sudden storms of gatea in cubic feet 7,516,800,000, or •bout 
BV H. A. CBArrs. great sevetitjr, accorapaaled by destrac- 170,000 acre feet. This vonld be enougb 

There Is a theory quite generally ac- tive floods. The raiofall at Fort Collins to inif^ate for an entire seasoo, every acre- 
cepted, that the water supply of Colorado for the month of April, 1900, was la 56 under caltlvation In the Poudre Valley, 
east of the Rocky Mountains basall been inches, as against a. normal fall of s.ia The question of saving this surpluft 
appropriated. If this theory were applied Inches. The discharge of the river for water bas been discussed, but not «ilen- 
to the normal supply it would no doubt be that month was an average of 3,900 cubic sivety agitated. The irrigMton campa- 
tme. But what about the abnonnal sup- feet i>er second, or more than five times nies already in existence ^have figured but 
ply ? The rec<H^s of the flow of the the norinaL April tinder normal condi- little beyond securing (be normal supply. 
I^xidre (or last ipring, and for the spring tiona is not a month for irrigation, as crops A number of them have constructed stor- 
o( 1900, if carefully examined, would seem do not attain a sufficient growth to require age reservoirs, but have provided no 
to show tbat a very large amoimt of water iL But even if crops had been np. it can means of fillingthem outside of their main 

irrigating canals. The Terry Lake reser- 
voir, just north of this city and owned by 
the t«rimer & Weld ditcb company, to be 
sure, is filled through an Independent 
ditch, but this is of a small carrying ca- 
pacity and the reservoir Is filled by slow 

The plan suggested for the controlling 
of flood water is the construction oC a 
series of reservoirs as near the river as 
practicable, and to Gil them by means d 
very large supply canals, and to have a 
sufBclent number of canals to receive at 
once the flow of the largest flood. As 
these reservoirs would be constrncted on 
the plains tbe work would tie compaia- 
tively inexpensive, as it would conust 
almost exclusively of earth work. They 
conld be located alt up and down the 
" - river on either side, so that no mattec how 

CACHB LA POUDRE FLOOD, MAY 32, IqOI. . jj.„ „, „.„„.;„„ .u. fl„^. „„™ n^ 

' sudden or excessive the Hoods were, tbe 

went to waste. readily be seen that with a rainfall of great bulk of tlie water arising therefrooi 

No doubt tbe records of other streams more than ten and a half inches, irrigatirm conld be impounded. 
would show a like state of affairs. Look- would have been, entirely superfluous. So Several sites for reservoirs of this kind 
ing farther back in the history of irrlga- It will be seen that a vast amount of water have been prospected in this valley. Oae 
tion in the state, instances are not lacking went to waste during the month of April, of the principal ones is Boyd's Lake, be- 
wbeie vast quantities of water have been to say nothing of tbe flow for the succeed- tween Port Collins and Loveland. This 
lost Take the season of 18S4. The nor- ing month of May which was also for conld. it is said, be enlarged by a certain 
mal average flow of tbe Cache la Poudre above the normal. amount of diking to bold an immense 
river is atmnt joo cubic feet of water per Coming down to May. igoi, we find a quantity of water. It is proposed to coo- 
second. In the year named the river dur- record of rainfall at Fort Collins for the struct supply canals from thirty to forty 
ing the season of high water showed a month of 7.47 inches, white the normal is feet wide and from eight to ten feet deep, 
maximum flow of 7.000 cubic feet per 3.74 inches. Of this amount 5,60 inches Plonsfaave also been suggested wbereby 
second. The carrying capacity of all the fell on the 20th and sist. The storm of a combination might be made with acMne 
Irrigating ditches on the river is In ibe the 21st was heavier in tbe mountains and of the already existing ditches, enlarging 
aggregate about 3,400 cuttic feet of water caused a rise in the Poudre of 7.46 feet, their capacity so as to handle tbe flood 
per second. During the season of 1SB4 and an estimated flow of 13.000 cubic feet waters and convey it Into storage reser- 
there were twenty days when the dis- of water per second. The average flow of voirs. 

charge of the river was j.ooo cubic feet the river for the twenty-second was 5,100 Capital thus far bas not cared to em- 

per second, and fifty-five days when the cubic feet per second, while Che normal bark in irrigating enterprises that did not 

discharge was 3.000 cubic feet per second, for that day is 1,547 cubic feet per second, promise immediate results upon complet- 

Now. even if all of tbe ditches had This caused the river to leave Its banks, ion of construction, and annual profits- 
been running to their full capacity they flooding immense areas of bottom lands thereafter. But in view of the money 
could not have handled more than two- and doing much damage. Nearly all tbe value of every cubic foot of water avail- 
thirds of this amount of water. But there ditches were damaged by the floods and able for irrigation in Colorado, it vvill not 
were times when they were tunning only had to be shut down, so the whole vast be long before a beginning is made in the 
a part full, or not at all. Computing a volume of water was confined within the institution of this new system. The fact 
surplusage of 1,500 cable feet per second capacity of the river for discharge, that large excesses of water have been 
for the twenty days mentioned, and of Some might suppose that a part of this seen in two successive seasons, sagrgesn 
1,000 cubic feet per second for the balance extra flow of water might be utilized in the greater feasibility of the scheme, 
of the fifth-five days, and we have the im- filling the various storage reservoirs owned There would seem to be fa,vorablc 
mense aggregate of 7,344.000.00a cubic by different ditcb companies. Possibly a locations for flood reservoirs in otber sec- 
feet of water tbat went to waste. Reduc- small percentage could be thus utilized, tion!: of the country. During the present 
ing this to acre feet and we have 168.595. but tbe fact of the matter is that the res- season vast volumes of water have flowed 
the number of acres that might have been ervoirs are iilled largely during the fall down the smaller streams, in this vicinity, 
irrigated for a whole season with tbe and winter, and can receive but small such as Fossil Creek to the south and the 
water that was forever lost amounts during the spring. Box Elder to the north. Taken all in all. 

The records of the past two seasons are Now as a furiher illustration let us com- there are presented opportunities for some 

even more instnictive. April, 1900, was pute tbe amount of water discharged by very tine feats of irrigation engineering, 

marked by a prolonged rainfall; May, tbe river during April. 1900. This aggre- and a large increase of our farmingjareas. 
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BIBD'8 NB8T O&LCITB. 

BY sAuUBi. HOLUBN. pressioD. which is qalte deep, and 

Cftldte, or "calc-sp&r," as itispopalar- tains the "eggs," as the lit(l« 

ly known, is a mineral which has, with the ary calcite pebbles are called. There are 

exc^nion ot quarti, more varieties than about thirty-three of these, ranging from 



auxj other speclea. Of these varieties. 
Hexican onjz, Iceland spar, the stalactites 
of caves, etc., are familiar to all. Host of 
the specimeni of calcite foand are beauti- 
ful, often forming splendid groups of crys> 
tals (oftbe rhombob«dral system, as known 
to CTystallogTapheis) ; and many are the 
famous localities where Interesting ex- 
amples of this mineral are eqcoantered. 

Chemically considered, c«]ctte is caldum 
carbonate (carbonate of lime), and effer- 
vesces strongly when placed in muriatic 
acid, dne to the liberation of carbon diox- 
ide, an invisible gas. And this test with 
acid, together with its crystalline form, 
cleavage, degree ot hardness, etc., nsually 
enables the mineralogist to readily dlstln- 
guiab it from other minerals. 

The specimen shown in the illustration 
is known as' '-Bird's Nest Calcite," from 
its resemblance to the nest of a bird, con- 
tuning eggs. The writer obtained it from 
a dealer in minerals, who imported It from 
Reichelsdorf, in Hesse, Germany, where 
it was found. It is entirely of mineral 
origin, having been formed in nature by 
tfae deposition of the calcium carbonate, 
which had been held in solution by the 
waters of the hot springs ot Reichelsdorf, 
and which tbey could not retain after 
issuing from the earth into the open air. 
becatise of evaporation and the release 
from pressure. 

The nest is about seven inches in diam- 
eter, and is a light yellow-brown in color. 
Aa this color photographs rather dark, the 
specimen appears somewhat darker in the 
illnstraiioD than It is in reality. The struc- 
tttre of the upper side is rather porous and 
friable. It sparkles somewhat in the Ugh*, 
as many c^ the grains show smooth little 
surfaces (due to cleavage), which reflect 
tUe light. 

The top ts slightly concave. A little to 



one side of the centre Is a cavity, or de- point of the lover of aatnre, to whom all 
that is Md or beautiful appeals, or that of 
the patient scientist, who seeks to unravel 
the knotty problems constantly presenting 
themselves. The latter, however. Bnds. 
all mineralp instructive and Interesting. 
whether beautiful or otherwise. 

THB LB AST BITTBBN. 
Ur C. WILLIAM GROSS. 

The Least Bittern (Ardetta exilis) is. 
generally spoken of as a southern species,, 
yet a few years ago I found them nesting 
In several Minnesota lakes. At Bald 
Eagle Lake in particular tbey could be 
found in numbers among the shallow, 
reedy bays. 

Tbey live where the reeds are tbickestr 
and keep strictly away from open water. 
The nest ia a clumsy affair of rushes and 
rank vegetation, and so flat that a person 
wonders why the flrst small wave does not 
roll the eggs into the water. 

The nest is fastened in a thick bunch of 
rushes or cat-tails and is very bard to find. 
I have found the nests of the Least Bit- 
9 NEST CALCiTB. tern, the American Bittern, and the Yel- 

low-Headed Blackbird in the same cinmp 
□ot two feet from each other. 

Moat of the nests I found contained foar 
eggs, and a feiv only three. Tbe eggs 
are of a clear white color and rather large 
for tbe sise of the bird, I am of the opin- 
ion that this bird raises two broods a year, 
as I have found nests containing eggs as. 
late as July aSth, but I Jiave no other 
proof. The young remain in tbe nest 
until full fledged, and are fed by parents. 

Tbe food of this Bittern, like the other 
species, consists of small fish and aquatic 
insects. Tbe bird feeds chiefly at night 
and if disturbed it keeps quiet and slinks 
away among the thick reeds. Even ia 
the day time they fly but a short distance,., 
and then drop quickly among the weeds. 
After being frightened once, It Is almost 
Impossible to get them on tbe wing a 
second time ; they prefer to remain quietly 
hidden in some hunch of dead rushes. 
where everything is about the color of 
their plumage. 

Tbey leave here for tbe south about the 
first of October. 

St. Paul Public Llbnu7, 



the aiie of a small pea to nearly three- 
quarters of an inch in length; and with a 
few exceptions they are not attacfied to 
the nest, but lie loosely piled together. 
Some are almost spherical in shape, while 
others are long agd flattened. Their color 
may t>e described as milky, some having 
a light brown tint 

Upon grinding down one of these 
"eggs," so at to reveal the internal struc- 
ture, it was found to consist of a series of 
concentric but irregular circles, showing 
that tbe structure was concretionary; Ibat 
Is, there was a first nucleus, which may 
have been a fine grain of sand, or almost 
anythii^ held in suspension by tbe waters 
of the hot springs; then, around this nu- 
cleus was deposited a thin layer of calcite 
from tbe waters, which were, as previous- 
ly stated, unable to retain it in solution 
after their release from pressure. After 
this, layer upon layer was denosited, until 
the "egg" was completed. Upon the 
shape of tbe nucleus and, also, upon the 
manner in which tbe calcite was deposited 
around the nucleus, would depend the 
shape of tbe finished "egg," thus account- 
ing for the fact that some are nearly 
spherical, while others are more or less 
elongated. 

It must not be imagined that this min- 
eral is an exact reproduction of the nest of 
a bird. By no means. Neither is it a 
"petrified bird's ue^t." But the form is 
near enough in general characters to merit 
the name Iwstowed upon it, that of Bird's 
Nest Calcite. 

It is such specimens as this one, which 
so well illustrates ibe imitative forms 
sometimes taken by minerals, as well as 
other specimens much more curious and 
interesting, that add to the iutere&t of 
mineralogy, and hold tbe attention of 
those who study it either from the stand- 



Dimmed Byegiassee. 
Every wearer of eyeglasses has noticed 

how they become dim with moisture when 
subjected to a sudden change of temper- 
ature—as, for instance, when tbe nearer 
goes from the cold outer air into a warm 
room. The reason is, of course, that the 
cold glass causes a condensation of the 
vapor with which tbe warm air is laden, 
and thus becomes coated with little glot>< 
ules of water. A German scientific paper 
says that this may be prevented by rub- 
bing the glasses with soft potash soap 
every morning. Tbey may be polished 
bright after the soap is applied, but an in- 
visible film is left on them that will pre- 
vent the deposit of moisture.— Can. Drug, 
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TO OUB BEADBB8. 

With the opening of another y^ar, we 
congratulate our readers and ourselves on 
a staff of able contributors, with new ones 
of merit from time to time. And we are 
gratified by private letters received from 
intelligent sources, commending strongly 
our journal and its improvements, includ- 
ing the mechanical and illustrative. 

Beginning with this volume we have 
adopted a design for the outside cover. 
This was selected from a great many that 
were submitted, and we hope our readers 
will be pleased with the change, and agree 
that an improved appearance adds to the 
attractiveness of our publication. It is 
our aim to make it all it should be. It 
•circulates in every State and Territory of 
our country, and its articles are repre- 
sentative of the wide continent, including 
our extreme West and South, and neigh- 
bor Canada, where we have valued friends. 
Abroad as well as at home our articles are 
frequently copied, especially in England, 
and by translations in France and other 
lands. 

Another reason for felicitation is the 
long life of this periodical,— now in its 
thirty-sixth year. It was originally the 
Boston Journal of Chemistry, but, in its 
gradually expanding scope, took the name 
of Popular Science News. It has ab- 
sorbed numerous science periodicals, 
which, it may be added, indicated a grow- 
ing interest in the knowledge of Nature. 
Along with this indication, there is a 
great development of nature study in 
schools throughout the land, ministered to 
by some of the publications issued by uni- 
versities, agricultural stations and the 
general government. It was high time 
that this country came to the support of 
journals for the people, covering a part or 
all of the field of science. Our much 
educated nation should abundantly sus- 
tain a journal that is devoted to the ad- 
vancement of science. 



THE HEAVENS FOB JANUABY. 
BY PROF. MALCOLM McNEILL. 

Readers of this column of Popular Sci- 
ence News may perhaps think that it is 
hardly worth while to repeat year after 
year the paragraph giving the most prom- 
fnent constellations visible for the month. 
What answers for January, 1902, was 
equally as good for January, 1900, and 
will be about as pertinent for January, 
2,000. Except for the excessively slow 
changes due to precession and proper 
motion, the January sky for this year is 
like the Janua^'y sky for any other year. 
The Wandering Jew sees the same con- 
figurations now that he saw as a boy at 
the beginning of our era. The only dif- 
ference is they are for any given time of 
year about a month later than they were 
when Christ was born. The present Jan- 
uary sky was then the December sky. 

But many readers like to read about 
things they know already, others forget 
and do not object to having their memor- 
ies jogged, while new relays of readers 
come in year by year, so that it may not 
be amiss to say a few words each month 
even if they differ little from those of a 
year ago. 

Auriga is in the zenith, and Pegasus, 
Cassiopeia, Perseus and Andromeda are 
in the northwest quarter of the heavens on 
January evenings. Taurus is high up a 
little west of the meridian; and Gemini, 
Cancer and Leo extend from the meridian 
to the eastern horizon. Orion, with his at- 
tendants the greater and lesser dogs, is in 
the southeast quarter, while Ursa Major 
is in the northeast. 

But the case of the planets is far differ- 
ent from that of the fixed stars. No man 
has ever twice seen the same configura- 
tion, nor would he, should he live a thous- 
and years. Therefore, he who wishes to 
find them must consult an almanac, or 
some substitute for one like this article: 

Phases of the Moon, Eastern time: 

Last Quarter, Jan. i, 11 h. 8 m. a.m. 

New Moon. ** 9, 4 h. 15 m. p.m. 

First Quarter, ** 17, ih. 38 m. a.m. 

Full Moon, *• 23, 7 h. 6 m. p.m. 

January evenings, this year, do not give 
favorable opportunities for seeing many 
of the planets, but Mercury and Venus are 
in good position. 

Mercury passes superior conjunction 
with the sun on the night of Jan. i, and 
becomes an evening star, but does not get 
far enough away to be easily seen until 
after the middle of the month. For sev- 
eral weeks it will remain at)ove the hori- 
zon an hour or more after sunset, and at 
the time of greatest eastern elongation, 
Feb. 3, it will not set until about an hour 
and a half after the sun. It passes Saturn 
on Jan. 6, Jupiter on Jan. 9, and Mars on 
Jan. 23. The planets are too near tbe sun 
for the first two conjunctions to be easily 
observed, but the last can be seen although 
Mars will be rather faint. It is quite a 
close one. Mercury will be less than the 
moon's diameter south of Mars. 



Venus is pre-eminently the evening 
star, remaining above the horizon three 
hours and a half after sunset on January 
I, and about two hours on January 31. It 
is at its greatest brightness on January 9, 
and will be visible to the naked eye in full 
sunlight throughout the month. It passed 
its greatest apparent distance from tbe 
sun on Eecember 4, and the gap is closing 
up, although the eastward motion of the 
planet among the .stars continues until 
January 22. Seen In the telescope Venus 
will now present the appearance of the 
moon when only a feW days old. Mer- 
cury, on the other hand, will have the 
shape of the moon when between half and 
full. 

Mars is still in the southwestern sky 
just after sunset, but has tor some time 
ceased to be conspicuous. On January i 
it remains above the horizon about an 
hour and a half after sunset. On account, 
however, of it low altitude and famtness 
it can not be easily seen. 

Jupiter and Saturn are still near to- 
gether, but the eastward motion of tbe 
sun among the stars is so much greater 
than that of the planets, that it overtakes 
and passes them, Saturn on January 9. 
and Jupiter on January T5. These planets 
then become morning stars, but not until 
the middle of the next month are they far 
enough from the sun to be easily visible. 
The distance apart of the planets increases 
from 4® to 6° during the moiith. 

Uranus passed conjunction with the san 
early in December, and is now to be 
found in the east before sunrise, but is 
rather too low down to be readily seen. 
It is between the constellations Scorpio 
and Sagittarius. 

Neptune is above the horizon the greater 
part of the night. It is in the region be- 
tween Taurus and Gemini, but can not be 
seen without a telescope. 

4'» 

Motions of tbe New Star in Perseus. 

Besides the remarkable nebula recently 
discovered, surrounding this star, it is re- 
ported that there is a rapid movemenL 
The average displacement of first- magni- 
tude stars, in whose position any alter- 
ation has been detected, is one fourth of 
a second a year. Tbet of Arcturus is two 
seconds, while the largest 'proper motion* 
yet noticed is about eight Now, the 
change observed on Mount Hamilton is 
more than a minute in six weeks, or at 
least seventy times as great as any hither- 
to observed in objects beyond the solar 
system. Measurements of this kind can 
not be converted into miles without some 
estimate of the distance of a star from the 
earth. In a few cases, however, the as- 
tronomers have secured evidences ot 
velocities of hundreds of miles a second! 
The recent movement of Nova Persei, 
therefore, if real, might have been be- 
tween five thousand and fifty thousand 
miles a second, a speed that the boldest 
imagination can scarcely grasp. The cal- 
culations await further revision. 
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HABVBIiOnS ABOTIO BBFBAOTION. 

BY G. W. HARVEY, M.D. 

Where is the individaal who has not 
been astonished at the wonderful and 
realistic effects of a mirage? I well re- 
member the amazement with which I 
beheld, when a boy, a whole village, a 
steam thresher in operation with its crew 
and stacks of grain near by, suspended in 
the air upside down. It was during a 
morning when heavy fog had settled down 
for a time and then partly lifted and 
cleared. The distant sounds, also, were 
wondrously reflected. I could hear the 
hum and whir of the thresher, the exhaust 
of the engine and the men shouting to 
each other as plainly as though they were 
within twenty feet ot me, yet I knew that 
they were at least three miles away. 

I had long since given up the idea of 
ever again beholding anything in the 
pbenomena of mirage so wonderful, but 
fortunately I was permitted, on a voyage 
to the Arctic, to behold a far more aston- 
ishing manifestation of mirage effects, 
since there was a constant change of the 
images. We were anchored in Norton 
Sound, Alaska, and about twelve or four- 
teen miles from land. To the south and 
west of us was a low range of mountains 
stretching back and up from the Sound to 
various altitudes, but in no case reaching 
a greater height than fifteen hundred feet. 
The summit of this range was about eight- 
een or twenty miles from our good ship, 
and of a smooth contour, but falling off 
into wide stretches of subjacent declivities 
tliat united one peak to the other. It was 
shortly after dinner, while promenading 
"with a friend, that I first noticed a moun- 
ta.in in front of me assume a different 
shape from that of its accustomed outline. 
I mbbed my eyes and looked again. It 
i0vas even so, the mountain was in motion 
and changing its outline rapidly. Was 
my visual apparatus playing me tricks, or 
my mind in that peculiar condition of 
disease wherein one seemingly sees all 
manner of fantastic and changing forms ? 
I began to look about me. There were 
no clouds within twenty degrees of the 
horizon. There was no haze either; not 
even in the dim distance, and all the at- 
mospheric conditions were seemingly most 
unfavorable for mirage effects ; yet every 
mountain in the range to the south and 
\7est of our ship seemed vying with each 
other in this tableau fantoccini of nature. 
One of the most striking reproductions 
of this mimicry was that of a revolving 
and disappearing double gun- turret and 
its ordnance. The round turret would 
come slowly up out of the summit of the 
mountain, and when a proper height was 
resLched a gun would be thrust from its 
8i<ie and then as suddenly withdrawn. It 
^xii^ht reappear in a moment or the gun 
0x1 the opposite side be thrust out. Again 
tYiey would be run out from both sides 
gf yy» tiltan eousl Y. to be withdrawn in suc- 
csession. After this realistic gun- play the 
ttxTTCt would slowly settle back within the 



mountain top to reappear in a few mo- 
ments in another role. Perhaps upon its 
next appearance there would be but one 
gun used. This would be run out from 
the turret's side, and instead of being 
withdrawn as in the former play the turret 
would swing half around instantly with 
gun in position. One could hardly escape 
the idea that there was a mighty battle 
being fought with heavy artillery. The 



I have given you but a few of the multi- 
tude of these wonderful refractive trans- 
mutations, for intermixed with these most 
notable ones were all manner of images- 
such as huge mounted cannon, gigantic 
clubs raised by invisible hands, captive 
balloons, cocks of hay, domes, towers, 
palisades, pyramids and obelisks, giants 
in acrobatic contortion, immense stair* 
ways reaching upwards to invisible man- 
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only thing lacking to make it decidedly 
real, was some smoke and thunder. 

One other spectre was that of a volcano, 
and what made it all the more vivid was 
the fact that in coming through the Aleu- 
tian Islands we had seen two smoking 
mountain cones. This spectral volcano 
came slowly up from the mountain top 
and assumed a truncated form, then a red 
spot appeared in its center, which gradu- 
ally developed into a lurid glow and 
spread until one side of the cone was 
seemingly melted off and ran down the 
side leaving ihe other intact. 

Another apparition was that of a tunnel 
which would appear in the body of some 
mountain. This would be slowly cut up- 
ward from its base until it became an open 
cut or canal, which widened until part of 
the mountain became an island that grew 
smaller ^nd smaller until it vanished .seem- 
ingly in the dim distance. Again a num- 
ber of tunnels would appear simultaneous- 
ly and gradually coalesce, imparting the 
impression that this part of the mountain 
was being mined away or that a gigantic 
excavating machine was opening a road. 

Another pleasing phantom was effected 
by the mountain raising itself mto a lofty 
and rugged eminence, with a wide-spread- 
ing treeless plateau reaching out from one 
side, which presently became clothed with 
a luxuriant forest of great and small trees. 

Another phasma was presented by a 
number of the mountains raising them- 
selves into lofty heights separately, and 
then running together or fusing into one 
huge unbroken wall, perfectly flat on top. 
In a little time a triangular opening ap- 
peared in the wall, with its base upward. 
This opening widened and spread until 
the wall assumed an hour- glass shape, 
that finally separated into two cones, one 
of which arose and floated off into space 
while the other one settled into the earth 
and disappeared. 



sions, anvils equal to the hammer of Cy- 
clops, lakes and tarns of great beauty, 
tops, toadstools, bottles, tumblers and 
thousands of other forms so numerous and 
fantastic that one could easily imagine 
himself a beholder upon the day of crea- 
tion when all things of earth were plastic, 
and being modeled and given shapes and 
forms as best pleased Him whose power 
and wisdom fashioned the universe. 

The crowning effort of all this phantas- 
magorical display was the deadly swoop< 
and rending straggle of a mighty bird 
of prey. The mountain in front of us. 
reared itself into a slender pinnacle, which 
began to narrow in at about its upper 
fourth until a complete separation took 
place. The upper piece assumed in the 
course of a few moments the outlines of 
an immense eagle or roc, which hovered 
threateningly over the rapidly settling 
pinnacle until the mountain had assumed 
almost its natural contour, when it swooped 
and seemingly struggled for a moment 
with its prey, or until the apparition had 
passed from the image back to reality. 

The accompanying diagrams are some 
changes noted in Brisbane Island, which 
lay some sixty miles to the north of us, on 
the evening following. These all occurred 
within an hour. I learned afterwards in 
conversation with people who have spent 
many summers in the Arctic that such 
marvellous displays as I had beheld were 
of common occurrence in June, almost any- 
where in the Bering Sea. 
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Balloons as Aide in TraveUingr* 
A suggestion made by the aeronaut 
Wise as long ago as 1850 is worthy of the 
20th century. He proposed that explorers 
tie to themselves balloons almost lifting 
their weight, and pointed out that they 
could then easily travel with the wind by 
bounds of 100 yards or more, thus cross- 
ing swamps and streams. 
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Story of Hidden Treasure In the West. 
Editor PoPULAJL Science News : 

Why is mankind mineral mad ? Why 
^ill men, — intelligent, level-headed, other- 
wise sane, go wild over rumors of mineral 
finds and believe implicitly the most ex- 
-aggerated tale ? Why will business; men 
of more than ordinary common sense in- 
vest hard earned cash in the most vision- 
ary schemes, provided said scheme con- 
tains the magic word "mineral T 

Perhaps no one has better opportunity 
-of observing this trait of human nature 
than has the itinerant geologist In his 
rapid work across the country, rarely re- 
maining in ooe neighborhood longer than 
a few days and never long enough to get 
Acquainted, he comes into contact with 
all sorts and conditions of men. Compar- 
atively few understand the nature of his 
work. The idea that any one should even 
4:are to examine the rocks is a thing not 
merely strange and wonderful but often 
incomprehensible. The comnK)n mind 
aeems to reason thus: **The hills and rocks 
"have always been here, and so far as we 
know will always be here. Why then 
should any one go to so much trouble in 
•examining them ? This man who calls 
himself a geologist and who is climbing 
around over the hills pounding rocks does 
not spend his time and money for nothing. 
There must be something back of all this. 
He is looking for something valuable. 
Obviously mineral; or maybe hidden 
treasure. So 111 watch him." 

This he proceeds to do. Many a day 
liave I been accompanied on my tramps 
■over the hills by well meaning but sus- 
picious individuals who, while pretending 
to be anxious to assist me, were really 
burning with anxiety to find out what I 
coald possibly be looking for. Explana- 
tions are of no avail. Instead of clearing 
up the difficulty they seem to add to the 
•confusion. Again and again have I been* 
warned not to enter a certain piece of 
ground. "Don't want no body prospectin' 
'round here." So not infrequently have I 
been obliged to abandon at least tempora- 
rily good collecting localities on account of 
what seemed the unreasonmg prejudice of 
the natives. 

It was not until I had spent several 
years in the field that I began to realize 
that back of much of .this opposition and 
misconception was a common cause. It 
seems to be based upon a story or per- 
haps I should say tradition of hidden 
treasure that is common in the west 
Where this story came from, or how it 
came. I do not even pretend to know. 
All I do know is that it is almost omnipre- 
sent all over the west and particularly in 
the region between the Rio Grande and 
the Missouri Neither is it confinel to 
any one locality or any one state, but may 



be found in nearly every community 
throughout the region. I have heard the 
stor>' in one of its many forms in dozens, 
not to say hundreds, of localities. 

The version of the story varies with the 
locality. I shall give the most common 
version that has come to my notice and 
afterward some of the local variations. 
Thei^ will show that while traceable to 
a common origin, still the story varies 
with narrator and place. It must be re- 
membered that the scene of the story is 
always Jaid in the particular neighborhood 
where the narrator resides. The story is 
as follows: 

In an early day a company of Mexicans 
had been north digging gold. As they 
were returning home with 40 jack (burro) 
loads of the metal they were attacked by 
the Indians. Knowing they would all be 
killed they buried the treasure. The In- 
dians massacred all of the party but two 
boys who happened to be away at a spring 
getting water. These boys escaped and 
having first placed upon the stones and 
trees certain marks in order to locate the 
spot, managed to make their way back to 
Mexico. Many years afterward one of 
these boys, then an old man, came through 
the country trying to find the place where 
the treasure was buried. But although he 
could identify the general locality he was 
not able to locate the exact spot, which 
still remains unknown. 

This is the story: now the variations. 
Sometimes the gold diggers instead of 
being Mexicans were Spaniards, again 
they were Indians, and in one or two in- 
stances ^ere early United Slates explorers 
or even cavalrymen. Ordinarily they 
were returning from the north (where in 
all the north can gold be found ?) to Mex- 
ico, but not infrequently the party was 
carrying gold from Mexico to St Louis. 
While 40 jack loads seems to be a favorite 
number, the story sometimes has it 16, 
10 or even 7 loads. On one occasion the 
gold was carried in ox carts, and again on 
ponies. The Indians attacking were 
usually Cheyennes, but sometimes Osages 
or Comancbes. One version has it that 
the Spaniards killed the Americans. 

The hiding places of the treasure vary 
greatly. Perhaps the most common is a 
cave. Not infrequently, however, it is 
said to have been buried in a spring, in a 
running stream, under a flat rock, or in a 
hollow tree. In one instance it was con- 
cealed under two large fiat rocks set up on 
edge like the roof of a house. Instead of 
two boys escaping it is often two Mexican 
women. Sometimes one of the men. who 
was scalped and left for dead, revives and 
finally recovers. Once it was a scout who 
was in advance of the party that escaped. 
Some one always comes back to tell the 
tale, but not quite find the treasure. 

These, then, are a few of the many vari- 
ations of the story. It is safe to say that 
there is scarcely a county in Kansas, Ok- 
lahoma or Texas where some version of 
the tale is not told—and believed. In 



many communities may be found men who 
implicitly believe the story and who have 
thought upon it till they have practically 
become monomaniacs. Scarcely a month 
passes that the local press does notooo- 
tain notices of treasure hunting and g^eat 
wealth about to be found. In some in- 
stances I have personally known of hun- 
dreds of dollars having been spent in vain 
search for fancied treiasure in a single 
spring or stream. 

The story has crept into the literature 
of the west Articles and books have 
been written about it One of the most 
entertaining tales of pioneer days on the 
Plains has as a basis the tradition I have 
just related. The book is entitled, "A 
Fortune Hunter or the Old Stone Correl, 
a tale of the Santa Fe Trail." The author 
John D. Carter is now editing a paper at 
Augusta, Oklahoma. In this story the 
treasure is buried on the Cottonwood river 
in what is now Marion County, Kansas. 

Whether or not there is rational founda- 
tion for these traditions we may perhaps 
never have opportunity of knowing. It 
cannot be doubted that many parties of 
white men, — Spaniards, Mexicans and 
Americans, have at various times been 
massacred by the Indians. But that any 
of these parties ever carried any quantity 
of gold or any other treasure remains to 
be proven. To my way of thinking the 
best way to dispose of all these stories is 
to attribute them to the credulity of the 
human race, and again ask the questioo, 
**Why is mankind mineral mad ?'* 

University of Oklaboma. C. N. Gould. 

Oostome Defbrmltiee. 
Editor Popular Science News: 

Are induced deformities understood? 
The injury to the full shape of the neck 
which comes from clothmg is seen in the 
long thin neck, with weak muscles and 
slight subcutaneous adipose tissue which 
results from the* binding of the neck by 
collars, stocks and neck bands. The in- 
jurious effect of clothing upon the shoul- 
ders is seen when the full development of 
the muscles is prevented and the shoulders 
are pulled forward, producing the common 
round shoulder deformity. The pressure 
of the upper part of a loose waist puDed 
down by hose-supporters attached to the 
front, and by the weight of the skirts 
tends to cause a flattening of the chest 
The most important injury to the figure 
from clothing is seen in the trunk and is 
the result of wearing corsets. In cases in 
which corsets or stiffened waists have 
been worn constantly since early youth, 
the injury to the structure of the subcu- 
taneous tissue, to the strength of the sur- 
face muscles and to the contou.* of the 
trunk is so marked as to deserve the term 
destructive. Bradford says that frona in- 
vestigation it appears that exaggerated 
fulness of the hips, disproportional lean- 
ness of the legs and lower thighs, the 
flattened chest, the narrow waist, and the 
long neck, are costume deformities. D. 
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wild Flowers of Iowa. 
Editor Popular Science News: 

Sonth western Iowa is a rolliog prairie, 
not at all like the wide expanse of level 
prairie, like a green sea, farther west; but 
more like the sea in time of storm when it 
rolls away in huge billows. The billows 
become hills, quite steep at times, while 
others rise more gradually. But in trav- 
eling along the roads one ascends from 
one to half a dozen in traversing a mile, 
and only now and then a short space of 
level toad between them, though there is 
nearly always a bridge, or at least a cul- 
vert, crossing the creeks that wind their 
way in and out among the hills. 

Usually the banks of the creeks, often 
ten or more feet high, are bordered with a 
tbick growth of trees and bushes. Such a 
diversity of situations is favorable to a 
wide dissimilarity in varieties of the flora 
covering a small space of territory, and 
though the number of species may not be 
greater than is usual in other localities, 
the divergence, I believe, is more marked. 
Many of them are common in the East. 

In March I often found the white Dog- 
tooth Violet, or Adder's Tongue, with its 
spotted leaves, and nodding, bell-shaped, 
lily-like flowers. By the first of May the 
spring beauties arrived; they were the 
••Mayflowers" of that locality. I never 
found the' delicate little Wood Anemone, 
our •*May flower" in Wisconsin. There 
were the Dutchman's Breeches, or White 
Hearts (a much prettier name for so 
dainty a blossom), but instead of the 
creamy tint ascribed to them by Gray, 
they were tinged with pink. Of violets 
there were several varieties, purple, blue 
and yellow (though the latter were more 
of the Pansy variety, having leafy, jointed 
stems), and after several years of search- 
ing I found a few scattering white ones. 
Then one spring I discovered a large 
patch of white ones right where I had 
often been before without seeing one ! I 
dug up some of them and planted a bed 
of them in the yard where they flourished 
for a year or two, but soon they, as well 
as their sisters of the wood, vanished as 
suddenly as they had come, and, I believe, 
I never found any agai.:i. 

Among other early flowers were Jack- 
in-the- Pulpit or Indian Turnip; the Man- 
drake, or Mayapple; the pale, purple 
Phlox; Life Everlasting; Peppergrass; 
and the pretty little pink Oxalis. Then 
there were the red and yellow Columbine; 
Buttercups; Cranesbill; blue Lobelia; tall 
blue Bellflower, and a dark blue perennial 
Larkspur. Dotted over the grass ground 
were the bright little blossoms of the yel- 
low Star-grass, of two varieties; and the 
delicate little Blue- eyed grass, some pale 
blue, others white. 

The orange- colored Puccoon and the 
orange-red Milkweed lent color to the 
landscape. There was the tall, pale pink- 
flowered Milkweed; also the tall blue 
Spider wort, or Shellflower, which is a 
lovely plant ; nothing prettier need be de- 



sired than a large clump of them when 
crowned with their beautiful blue, three- 
petaled flowers of gauzelike texture. 
Wild Roses were abundant; and in the 
summer some of the hills would be yellow 
with the Partridge Pea Senna, a member 
of the Pulse family, Cassia chamecrista, 
with leaves resembling the locust, and 
open, yellow flowers about an inch across 
and arranged along the under side of the 
main stem. 

The Wild Orange Lily, Lilium Phila- 
delphicum, which Mrs. Wm. Starr Dana, 
in ••How to Know the Wild Flowers," 
calls the Wood Lily and describes as 
growing in the "shadowy wood," but 
which I do not remember of ever seeing 
there, but always on the hill-top in full 
sun, among the tall grasses. In shady, 
moist woods were found rarely the large 
yellow Ladies' Slipper, and once I found 
the small white one with dainty little 
slippers an inch in length. More rarely 
still grew the pink variety, which I never 
succeeded in finding. 

Another rare and delicate flower was 
the Indian Pipe, or Corpse Plant, the 
pure white, parasitic plant found gprowing 
in damp rich woods. The whole plant, 
stem, the bracts which answer for leaves, 
and flowers are pure white ; the only touch 
of color about it being the yellow stamens. 
But when bruised, or withering, it shows 
its fungous likeness by turning black. Of 
ferns there were several species, includ- 
ing the Maidenhair, Adiantum pedatum; 
the Sensitive Fern, Onoclea sensibilis; and 
others, six or seven. 

In the creeks and marshy places were 
the Arrowhead with its Calla-like leaves, 
and spikes of small white flowers; the 
Blue Flag; and occasionally the Cat-tail 
Flag. In summer and autumn the Gold- 
enrod and Asters of several varieties 
flourished on every side. Also wild Sun- 
flowers and their near relation, the Com- 
pass Plant, whose leaves always show the 
points of compass by standing on the east 
and west sides of the plant with their 
edges pointing north and south. Long- 
fellow, in •Evangeline," calls it a •'deli- 
cate" plant, which shows that he was not 
familiar with it, as it is a large, rather 
coarse plant 

Of the Gentians, I found three varieties, 
the tall, slender. Closed Gentian, both 
light blue and white; and in late summer 
and autumn, the deep, dark blue variety 
about a ioot in height, with open, bell- 
shaped flowers, which I have dried and 
kept in good color nearly or quite all 
winter. 

In enumerating the wild flowers one 
must not forget the flowering trees, which 
furnish some of our earliest spring blos- 
soms. The Wild Plum; the Hawthorn, 
or Thornapple; the beautiful Wild Crab- 
apple, with its deliciously scented flowers, 
some pink, others red. Also the Wild 
Black Cherry, whose flne, white blossoms 
are, however, surpassed in size by those 
of the Choke Cherry, a small tree or 



rather shrub which is pretty enough for 
the yard. . There was another small, 
flowering tree, the Sweet Viburnum, or 
Sheepberry, with blossoms like small snow- 
balls. 

Of vines there was a variety, including 
the Wild Morning Glory, white with a 
faint tinge of blush; the Five leaved Ivy, 
or Virginia Creeper; the Greenbrier, with 
its bristly green stems and large, shining 
leaves; the Ground-nut, Wild Bean, Wild 
Yam, or Tuberous rooted Wistaria, as it is 
variously called, — the florists sell it under 
the name of Apios tuberosa : it has a large, 
^gg-shaped tuber sometimes the size of a 
goose egg, several' of them connected by 
a small root, which gives them the ap- 
pearance of being strung on a cord. Some 
people, I believe, eat them. 

There are two varieties of Clematis, a 
purple, and a white which is like a mist of 
whiteness, as is also the Wild Cucumber 
when in bloom; this is sometimes called 
Creeper, also Bladder Cucumber from its 
dry prickly pod. The Wild Hop is very 
plentiful and bears large, flne hops. The 
False Bittersweet with its bright red and 
orange berries is quite ornamental for 
winter decoration, as it keeps its bright 
colors indefinitely. 

One of the most curious vines I found 
was the Dodder, a fine, thread-like leaf- 
less vine of an orange color, that formed 
a perfect tangle about the tall weeds on 
which it grew. This is a parasitic plant,, 
the seeds germinate in the ground, from 
which the plants rise until able to attach 
themselves to herbs or shrubs on which 
they ever afterward subsist, their own 
roots and lower stems withering away as 
they are no longer made use of by the 
plant. 

Besides those described, there were 
many others, some of which I did not 
classify, but many of them were more of 
a weedy nature than the above, though 
they helped to brighten the fields and 
pastures. Elm a Ion a Locke. 
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Surnames and Complexion. 
A curious investigation reported to the 
British Association traces the origin of 
complexion by the surnames. It was 
based on an examination of 14,561 school 
children of East Aberdeenshire, and a cal- 
culation of the pigmentation of the hair 
and eyes for 59 most frequent surnames. 
The darkest hair and eyes belong to sur- 
names common in fishing communities, 
verifying the tradition that the fishing 
population of East Scotland is of Belgian 
origin. The pigmentation of Highland 
surnames corresponds closely with that of 
their districts of origin. The surnames of 
Wallace, Pirie, Grant, Park, and Birnie 
have strong blonde tendencies; those of 
Cordiner, Cruickshank, Stephen, Strachan, 
Buchan, Paterson, and Whyte are darkest p 
and Rennie, Scott, Grant, and Thomson 
show most red hair. Of course, this state- 
ment admits of many exceptions, as any 
one may readily observe. 
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QUB8TION8 NOT AN8WBBBD. 
Answers are solicited, especially for all 
questions so far without replies. Ques- 
tions will appear but twice, successively. 
Those unanswered will then be designated 
by numbers. The following, need reply 
—233, 246-267, 230, 293-4. 297, 299, 309-11. 

30&* Qty Plants Sleepless* A writer says 
that city trees and other plants do ill be- 
cause they cannot sleep, on account of the 
noise and lights ? Is not this pure fudge ? 

Country. 

309* Jerking Gun* Have inventors de- 
spaired of remedying the continual jerk- 
ing motion of cars on even the best rail- 
roads; also the rebounding when stopping 
and starting, especially on the elevated 
roads ? Or are there good inventions to 
prevent this evil, which the roads are too 
careless to adopt ? L. D. 

310* What h BiUoasoeas? And what is 
the best cure ? M. S. S. 

3iU Gttarrh* Is this only of the part 
affected, to be treated only by local appli- 
cations, or is it due to the condition of the 
system, and how treated ? M. S. S. 

3)2* Back-PIastering* What is this, in 
speaking of houses ? Wayback. 

313* "Voice Ctiltiffe* How can the voice 
be strengthened and a distinct articulation 
be gained ? R. T. 

3)4* WliatShocdd an Audience Room be? 
I mean as to proportions best adapted to 
hearing. R. T. 

3J5* Pilch of Voioe* Has every one a 
natural individual note or pitch ? R. T. 

3)6* Are theie any Rules of Rmpfiasht ? 
False emphasis seems to be a common 
sin. R. T. 

3J7. The Judas Tree* Is it rare to see 
this tree in flower in the fall? It began 
to blossom near New York this autumn. 

K. BOTAN. 

3)8* 'WBy no Bright Autumn Colors? 

Notably few around New York this iail; 
and yet we are told that a long season 
favors bright colors. H. Box an. 

3)9* New MeXhod of Ice Making* I do 

not find the inventor's name in the New- 
ark Directory. What further inform- 
ation ? Bklleview Avenue. 

321* Sound of Steam Pipes* How can 
the hammering sound of steam pipes be 
prevented ? And what is the cause ? 

G. N. 

322* Do Fish Sleep? This is affirmed 
by some and it is denied by other observ- 
ers. PiSCATOR. 

323* Movements of a Crowd* It is al- 
ways the fact that a crowd, leaving a car 
or an assembly room, is obliged to move 
very slow in the rear while the persons in 
front are supposed to walk without undue 
delay. Can any one explain the vexatious 
mystery ? W. J. 

324* Date of Mammoth* What data for 
the assertion that the newly discovered 



Siberian mammoth lived 100,000 years 
ago ? J- J. S. 

325* Images of Buddha* Where can I 
find examples of the alleged Mexican im- 
ages of Buddha, and what is the evidence 
that they are verily such ? J. J. S. 

326* Weather Forecasts* Why is it that 
so many of the official forecasts fail ? 

Parmer. 

327* Raw Cobrs* When I use a set of 
colors in painting the effect is raw and 
unnatural. Why is it? Eugenia. 

328* Colors and Complexion* For a sal- 
low complexion what colors should be 
worn near the face to correct the defect ? 

Eugenia. 



ANSWERS. 

273* Reported Experiment in Lifting* I 
have tried an experiment similar to the 
one referred to, many times, and always 
successfully. If the subject be asked to 
stand on a book or other support with his 
heels and toes projecting over the edges, 
two persons only, one on each side, by 
placing two fingers of one hand under the 
heel and two of the other hand tinder the 
toe, and breathing as directed by your 
correspondent, should have no trouble in 
lifting him nearly to the ceiling. I have 
known two young men of average build 
to lift 190 pounds of a man, chest high, in 
this way with great ease. 

As an explanation of this phenomenon, 
I would propose the following: The sub- 
ject's breathing seems to be of .importance 
only because it helps him to hold himself 
absolutely rigid and in this condition he is 
more easily managed. Of course there 
cannot be any change in his weight as 
such. The breathing of the experiment- 
ers, however, appears to have a more 
fundamental influence. In the first place, 
the rythm of it makes them lift together, 
and in this way the work to be done is 
divided equally between them. Now a 
man can lift almost as much with the first 
and second fingers as with the whole hand 
—their use is not to originate but to trans- 
mit energy, and during a very short peri- 
od these two fingers seem capable of 
transmitting almost all the force that a 
man can exert, although they become fa- 
tigued much more rapidly than would all 
four fingers working together. 

Furthermore, in this case it is not the 
arms alone, but the back and especially 
the legs that are concerned in the effort, 
and it is not at all extraordmary that a 
man should be able to lift, by a straight 
leg-pull, his half of even two hundred 
pounds without great difficulty. Indeed, 
according to a chart used in the Brown 
University Gymnasium, and compiled 
from the measures of 2,300 students, the 
average lad of twenty ought to be able to 
pull some 350 pounds with his back, and 
430 pounds with his legs. 

The only thing that is at all bard to ac- 
count for, is the remarkable ease with 
which one seems to be accomplishing this 
feat. Ordinarily, when one is exerting 



himself, the muscles of the walls of the 
chest and abdomen become very tense, 
and a large part of what we call the * 'feel- 
ing of effort," is simply these peculiar 
muscle-sensations, which the lower centers 
of the brain receive and automatically in- 
terpret — only the resulting perception or 
idea emerging into consciousness. Now. 
in the present case, these muscles are al- 
ready tense from the holding of a deep 
breath, and the corresponding subcon- 
scious muscle-sensations are alreidy ac- 
counted for in a conscious perception of 
breathing. From which it follows that 
when the exertion takes place, no new 
sensations of this kind are sent to the 
brain, there is practically no change in the 
subconsciotis centers, and no feeling of 
effort emerges. 

Of course these are only suggestions, 
and should be empirically verified before 
being accepted as a '^scientific" explana- 
tion — but even now they may be of inter- 
est as indicating a path which may lead 
some other observer to an authoritative 
conclusion. H. N. Davis. 

Brown University, R. I. 

300* How do Astronomers Know tbt 
Dark Stars? By their influence on the 
motions of the stars which we can see — 
and sometimes because they eclipse these 
more observable neighbors. One of the 
most remarkable illustrations is Algol or 
B Persei. This, says Prof. Young, "Gen- 
eral Astronomy," pp. 528-, seems to 
suffer a partial eclipse at short intervals. 
. . Its period is 2 d. 20 h. 48 m. 55. s. 
which is subject to almost no variation. 
. . During most of the time the star re- 
mains of the second magnitude. At the 
time of obscuration it loses about five- 
sixths of its light, falling to the fourth 
magnitude in about four and one-half 
hours, remaining at the minimum for 
about twenty minutes, and then in three 
and one-half hours recovering its original 
condition. 

That this is due to an eclipse of some 
sort has now been practically demon- 
strated, as by Vogel in 1889, who found 
that from twelve to eighteen hours bc»fore 
the obscuration, Algol is receding from 
us at the rate of nearly twenty-seven 
miles a second, while after the minimum 
it approaches us at the same rate. This 
is just what it ought to do if it had a large 
dark companion, and the two were revolv- 
ing around their common center of gravi- 
ty in an orbit]nearly edgewise to the earth. 
Vogel's conclusions are, that the distance 
of the dark star from Algol is about 
3,250,000 miles; that their diameters are 
respectively about 840,000 and 1,060,000 
miles [the earth's is some 7,917 miles]; 
that their united mass is about two thirds 
that of the sun [the earth's is ^t^f^^e that 
of the sun] ; and their density is about 
one- fifth that of the sun [ours is twenty 
times as great]. 

Furthermore, from certain slow varia- 
tions in the observed period of the star, 
combined with certain minute irregulari- 
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ties in Its proper motion, 7 Chandler has 
^own It to be likely that this swiftly 
moving pair is itself revolving around 
another distant and invisible star in an 
orbit abont as lar^e as tbst of Uranus, 
with a period of about iso^eara. Tisser- 
and, however, suggest a different expla- 
nation. H. N. Davis. 
Brown CnlTeraitr, R. I, 

305. Btncling Pimrtilrti. Tbere are 
books on the subject of binding as well as 
on other trades, to be had of publishing 
houses that deal in that line. If one Is 
satisfied with flimsy work, like that of 
English cloth binding, he can bring the 
backs of the sheets together, evenly 
pressed, and nse nothing but fragile 
cheese-cloth glned on to hold the sheets in 
place and to hold them on the covers. 
The good old way is to stretch two strings 
upright on a frame, — for octavo size ; or 6 
inches apart; then run strong thread in 
the fold of each set of sheets through to 
and around the strings, tying each. The 
twines may be snnk in a cross groove on 
tbe back of the sheets, and are frayed or 
flattened out where they are glued to tbe 
interior of tbe cover, there hidden by 
lining paper. Mechanic. 

306. Raxot Strop. A man may as well 
buy a wooden strop with flat, fine, arti- 
ficial slate on one side and leather on the 
other. A few passes, keeping the razor 
perfectly flat, on the slate and then on tbe 
leather, at eveiy second or third shaving, 
will keep a good razor in order. In case 
a person prefers to make his own strop, 
lie can mb in the finest emery flour on one 
side of a thick leather strip, mixing it with 
vaseline, and on tbe other side jeweler's 
ronge with non-drying oil. R. B. 

307. Typewriter Ink, This la another 
instance where one better buy, than make 
for himself. If be prefers a permanent 
carbon Ink, he might use a recipe in tbe 
English Mechanic, namely: Take vaseline 
higb boiling point; melt in warm bath or 
slow fire, and incorporate by constant stir- 
ring aa much lampblack as it will take up 
without becoming granular. Remove the 
mlztare from the fire, and while it is cool- 
ing mijc equal parts of petroleum, benzine. 
and rectified oil of turpentine, in which 
dissolve the fatty ink introduced in small 
portions by constant agitation. R. B. 

3)2. Back PUtteriug, A phrase used 
for lath and plaster between, not on. stud- 
ding, half way between the room plaster 
and the outside boarding. Air spaces are 
excellent non-conductors, and by back plas- 
tering you get two su'jh spaces, securing 
warmth in winter. Sheathing paper is 
better than nothing, but is comparatively 
inefficient. In cold climates, build for 
cold. Cheap half-burned brick, set on 
edge, may be used instead of this method. 
Mechanic. 

3*3. Voice Cubuie. Every power must 
be exerciscu to strengthen it. of course. 
Public speakers need much of this in the 
beginning of their career. I know a man 
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of vei^ moderately developed physique, a 
mnmbling speaker at first, who often ex- 
ercised his voice to its utmost extent, 
going to a forest for this purpose, with 
the result of gaining a powerful voice 
after several years' practice. He also 
read through, aloud, all the great poets, 
devoting to this a half hour each day, 
standing with chest expanded and giving 
all expreisloa possible. For clear articu- 
lation, try and try again as long as neces- 
sary, sounding each letter, not silent, in 
every word pronounced. One exercise 
recommended Is speaking in a loud whis- 
per, 90 distinctly that person placed at a 
distance can hear every word. H. W P. 

314. Audience Room. An old rule is 
width and height equal and tbe length 
I twice that measure, for a large hall. How 
far this has tieen verified in use I cannot 
say. One thing seems certain, —that voice 
is lost in an audience room that is very 
high; such places are for shows, not for 
hearing. But, halls have their unaccount- 
able Idiosyncrasies,— for example, a not 
very large lecture-room, with truncated 
ceiling; also a high gothlc church, not im- 
proved In acoustic properties by wires 
where the ceiling should be ; in both struc- 
tures, sound is minced meat of indescrib- 
able materials, and if the speaker said 
"bovine" it could not be distinguished 
from 'porcine" or "canine." H. W. P. 

3)5. Pitch of Voice. Let any one sing 
as loud as be can and be will find that 
tbere is one note be can sound louder 
than the other notes. That I call his 
natural pitch. H. W. P. 

316. Rules of FmphiirJ*, The inquirer 
will find these In any standard book of 
elocution; only beware of books by per- 
sons, not recognized elocutionists, who 
think they are wiser than Murdoch or 
Russell. False emphasis is the most com- 
mon sin, even among many who have 
passed through well-known schools and 
colleges. They know no better than to 
try and be very impressive by putting 
stress on many words that do not demand 
it, even on the pronouus. auxiliary verbs, 
prepositions, and other little words For 
instance, in reading tbe Beatitudes, they 
will inevitably emphasite "they," which 
needs no stress at all. One might almost 
say "don't emphasize" at all, or don't try. 
The most perfect elocutionists are the 
most natural, speaking without any strain- 
ed effort The truth is that, when natur- 
al, emphasis is distributed in varying 
degrees of propriety through the whole 
sentence. And even pilch and time em- 
phasize without stress. — a high or low 
note, and a prolonging, or a staccato 
shortening, of words, also a slur. 

H. W. P. 

317. The Jodai Tree, Its second blos- 
soming, this last fall, was not exceptional 
this year. Tbere are reports of various 
trees in flower and some in fruit, due to 
an unusually long season. It is a beauti- 
ful tree with peach like blossoms. 

H. R T. 
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New Dry Battm-jr. 
In a new dry battery devised by Henry 
Splitdorf, of New York, the zinc element 
is slit longitudinally 
and is placed in a 
case comprising in* 
ner and outer con- 
centric paper shells, 
between which 1» 
placed a packing 
consisting of a mix- 
ture of paraffin and 
resin. By ibis con- 
Etrnction the electro- 
lyte has access to the 
outer aa well as the 
inner surface of the 
electrodes, while the 
packing prevents tbe 
fluid from reaching 
tbe outermost shelL The casing will, 
therefore, always remain dry and intact, 
while tbe life of the battery is greatly In- 
creased. — Elec. Review. 



Bleotrolytlo Bleaohlns. 
Experiments have been conducted in tbe 
laboratory of Trinity College, Hartford, 
Conn., in electrolytic bleaching. The 
fabric to be bleached was saturated with a 
solution of sodium chloride containing 
free hydrochloric acid, and placed between 
two carbon electrodes carrying a weak 
current at an electromotive force of two 
volts The bleaching effect at tbe anode 
is credited to the nascent oxygen, pro- 
duced by the secondary chemical reaction 
between tbe liberated chlorine and tbe 
water. Tbe best results are obtained 
with a very small current- In tensity, and 
an electromotive force below i '67 volt 

Blttotrloally Li«bMd Buoys. 
A novel plan is designed to do away 
wfth tbe lighthouses for night navigation 
between Montreal and Quebec, and to 
substitute an electric system. The idea Is 
to sink a cable in the center of the naviga- 
ble channel of the river for power trans- 
mitted from a power botise at Montreal. 
Lines of colored lights, supported by cork 
buoys, will be placed at tbe water level oa 
each side of the channel, the lights on one 
side being of a different color from those 
on the other side. 

Searchllcht tram LIclitablpa. 

It Is proposed to project a 13 inch stream 
of tight from the sea to the sky, which 
will be visible forty miles away. Tbe 
electric lights on tbe lightship now on 
Diamond shoal can only be seen thirteen 
miles Tbe searchlight apparatus will be 
arranged between the two mastheads, and 
tbe rolling of the ship will produce a dis- 
tinctive wavering light to be reflected 
from tbe sky. 

Snow Fortifioatlon. 

Snow is an effective material for mili- 
tary defense. In late tests a wall 4 feet 
thick was pnKif against the very penetra- 
tive rifle used by the Norwegian army. 
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Marconi and the Atlantic. 
Thursday, Dec. 12, 1901. is to mark an 
epoch, if the reports of Marcoafs work at 
Newfoundland signify the beginning of 
wireless telegraphing, of practical value, 
across the Atlantic. On that day he is 
«aid to have received from Cornwall, Eng- 
land, a signal agreed-on, the letter S, that 
is, three dots of the. Mocse system — not 
once, but repeatedly. It is not incredible, 
since his work has been successful over 
long distances. 

A Oarbonleas Arc-Light. 
A new carbonless arc lamp, recently 
invented, consists of an exhausted glass 
globe m which, instead of carbons kept at 
the proper distance by a complicated reg- 
ulator, are two L-shaped aluminum arms 
with platinum points, kept at the proper 
interval by simple clockwork. The new 
tamp casts no shadow, and is used up very 
slowly ; the aluminum arms need replacing 
only about once a year. 

Bloffraph In Anthropology. 
At a lecture at Field Columbian Muse- 
um, Chicago, recently, on the dances and 
•ceremonies of savage peoples, the bio- 
graph was used to illustrate some of the 
subjects spoken of. Dances were illus- 
trated, and also the method of making 
fire by fire-sticks. This is the first time 
the biograph has been used on an anthro- 
pological expedition in the field. 

Microphone Applied to Arc Iiamps. 

A member of the faculty of the Moscow 
imperial technical school recently discov- 
ered that a microphone, when attached to 
an electric arc lamp by wire, will trans- 
mit sounds through the medium of another 
electric arc lamp. Repeated experiments 
were made, in which the two lamps were 
separated by a thick wall. The inventor 
read in a low voice a lecture on his dis- 
covery, and his words, spoken into the 
microphone, were audible in the next 
room. 

4i» 

X-Bays without a Vacuum. 
The Xrays of M. A. Rodon are pro- 
duced directly in the air, without a 
Crookes vacuum, under the simultaneous 
action of ultra-violet rays and an electric 
field. When an electric field is set up be- 
tween the plates of an air condenser and a 
pencil of ultra-violet rays is directed upon 
one of the plates, the Rontgen rays are 
propagated along the direction of the 
lines of electric force of the field, and 
have greatest activity if the ultra violet 

radiation is in this direction. 

»» 

Blood Powder. 

The blood collected in great quantities 
in abattoirs is by a rapid German process 
dried by spraying into a hot-air current in 
an oven shaped chamber. The powder 
collected in the receiver is claimed to be 
tasteless, and contains 74*8 per cent, of 
digestible albumen. 



Bird Studies witli a Camera, with In- 
troductory Chapters on the Outfit and 
Methods of the Bird Photographer. By 
Prank M. Chapman, author of Handbook 
of Burds of Eastern North America, Bird- 
Life, etc. With over one hundred photo- 
graphs from nature, by the author. New 
York: D. Appleton & Co. Pp. ai8. The 
author, a curator in the American Museum 
of Natural History, is well known as an 
accomplished ornithologist and a leader in 
his department This volume must be a 
surprise to those who are not aware of the 
extent and triumphant results of the new 
art of phothographing wild animals in 
their haunts. It would seem to be among 
the impossibilities in many instances, but 
the reader will find in this book the 
methods of success. The illustrations 
presented are many and exquisite. 

Familiar Life in Field and Forest. 

The Animals, Birds, Frogs and Salaman- 
ders. By F. Schuyler Matthews. With 
numerous illustrations by the author, and 
photographs from nature by W. Lyman 
Underwood. New York: D. Appleton & 
Co. Pp. 284. Mr. Matthews has made a 
loving study of the animals described, and 
has succeeded by patience and caution in 
getting into close quarters with them, so 
as to learn much that is not generally 
known. Ordinarily, we have but a mo- 
mentary glimpse of wild life, or none at 
all This, and similar volumes, really in- 
troduce us to many of our interesting 
fellow-creatures of whom we knew little 
and that by hearsay. The cuts arc many 
and excellent. 

Familiar Flowers of Field and Gar- 
den, described and illustrated by F. 
Schuyler Matthews, author of Familiar 
Trees, etc. With photographs from nature 
by L. W. Brownell, and over two hundred 
drawings by the author, and a system- 
atical index and floral calendar. New 
York: D. Appleton & Co. 1901. Pp. 308. 
The same faithfuUness is shown in this 
volume as in Mr. Matthews other volumes. 
They are trustworthy and entertaining 
guides for the student and to ail who 
would learn something of the world about 
us. The photograph illustrations are good 
and drawings accurate. 

Familiar Fish, Their Habits and Cap- 
ture, a practical book on fresh- water game 
fish. By Eugene McCarthy, author of the 
Leaping Ouananiche, a Tale of Lake St. 
John, etc. With an Introduction by Dr. 
David Starr Jordan, President of Leland 
Stanford University. Illustrated. New 
York: D. Appleton & Co. The author is 
a successful angler and gives his experi- 
ence for the benefit of the unskillful, 
whom, however, he does not encourage in 
wanton destruction of life, but rather in- 
culcates the true sportsman's respect for 
it beyond the immediate culinary need. 
He is a worthy disciple of Isaac Walton. 



Animals of the Past, by Frederic A 
Lucas, Curator of the Division of Com- 
parative Anatomy, U.S. National Muse- 
um. Fully illustrated. New York, Mc* 
Clure, Phillips & Co., iqoi. Pp. 258. 
Among all the popular science volumes 
issued of late and formerly, it is a wonder 
that this subject — the extinct strange 
forms of the past — has not long since en- 
listed the pen of some scientific writer for 
the people, in book form. The task could 
not have fallen into the hands of one more 
competent than Mr. Lucas; and the artists 
contributory are equal to the occasion, so 
far as new drawings were demanded. 
Of one of them. Mr. Knight, it is said that 
he is the one modern artist who can pic- 
ture prehistoric animals with artistic 
charm of presentation as well as with full 
scientific accuracy. Full-page plates by 
him, giving life-like reproductions of 
monsters, with scenes, include the three* 
horned Triceratops, the mar\'ellously 
armed Stegosaurus, the Thespesius, etc. 
And his coadjutor, Mr. Gleeson, has equal- 
ly good restorations of Tylosaurus, a great 
sea lizard, Hesperornis, the great toothed 
diver, and other unique creatures. 

Mr. Lucas has chapters on How Fossils 
are Formed, The Earliest Known Verte- 
brates. Birds of Old. The Dinosaurs, The 
Mammoth, The Mastodon, Why Animals 
become Extinct, and other cognate sub- 
jects. It was high time thus to resurrect 
the past in a trustworthy volume, instead 
of leaving the old wonders to piecemeal 
and distorted presentations in the sensa- 
tional papers. 

Biue-Qrass and Rhododendron: Out- 
doors in Old Kentucky, by John Fox, Jr. 
New York, Charles Scribner's Sons. 1901. 
Pp. 294. Full of information and spright- 
ly description and narrative, this book 
offers the next thing to the reader's per- 
sonal experience of life in Kentucky. 
Among the subjects pre the mountaineer 
and his traits, rafting on the Kentucky 
river, hunting foxes and other game, the 
primitive arts of the farmers, and cabin 
and roadside scenes,~all which are charm 
ingly illustrated by photogravures and 
sketches, in the manner that so signally 
marks the progress of book art at the pres- 
ent time. 

Water and Water Supplies. By John 
C. Thresh, M D., D.Sc. Third edition, 
revised and enlarged. Phiiadelphia, P. 
Blakiston. Son & Co. 1901. Pp. 527. Dr. 
Tnresh is well known as having high 
position as a health authority in London 
hospitals and other institutions. Every- 
thing pertaining to water supply is here 
treated and illustrated, not overlooking 
the neglected matter of rural and village 
supplies. It is a subject of increasing im- 
portance in view of the revelations of all 
sorts of noxious contamination of potable 
waters. While not a treatise on engineer- 
ing, it gives sufficient information to en- 
able the inquirer to judge intelligently oC 
plans proposed. $2. 
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CONSUMPTION . 

Right food — right medicine 
— right time — these three 
things are of the utmost impor- 
tance to the consumptive. 
Right food and right medicine 
— these are contained in Scott's 
Emulsion of pure cod-liver oil. 
Right time is at first sign of 
disease. Riglit time is now. 

Scott's Emulsion always 
helps, ofien cures. Ordinary 
food helps feed. Fresh air 
helps cure. Scott's Emulsion 
doss both. Begin early. 



PIiotOKraptalc Batlroad BecoML 
A pbotograpber bas devised a plan by 
ivhicb a train (»n be made to work the 
stauiter of a camera, the abutter beiog 
controlled by an elecIro-maRnet, in whose 
circa it a contact was iacluded tb at could 
be placed on the metals. On the arrival 
of the train the engine made the contact, 
the shutter was opened, tbe camera took 
the picture, and the shutter closed again 
immediately tbe I rain bad passed. 

A. Ootor-CbanclnB Paint. 
A coloT'Cbanging paint, especially adapt- 
ed for making visible hot boxes in ma- 
chinery, is prepared by a German chemist 
by carefully rubbing up equal parts of 
^mercuric Iodide and cupric Iodide with 
enough distilled water to form a thin 
paste. At ordinary temperature Ibis mix- 
tare is red. but it turns black at about 
60° C, becoming red again on cooling. 

Th« Little Texas De«r. 
The Little Deer of the Chisos Moun- 
tains, Texas. Odocoileus couesl. has also 
l>een found 1:1 Mexico. Aiizona and New 
Uexico. Owing to tbe distance of the 
Chisos Mountains Irom tbe railroad and 
tbe UDRtness of tbe country for grazing 
purposes, the deer were still to be found 
tbere in considerable numbets. Tbe adult 
buck would weigh only one hundred 
pounds, tbe doe much less Tbis interest- 
ing race should be saved from extinction. 

Anotbar Appll«nc« for tbe Dear. 
A new Russian appaiatus for resiorlog 
bearing consists of a light rubber shell, 
furnished with a miniature microphone, 
-wbicl: is connected to a small galvanic 
battery. It is claimed that tbe micro- 
pbone causes even tbe sot'test speech to 
react on tbe auditory nerve of the deaf 
vrben the apparatus la placed to the ear. 



Peace or War In South Africa. By 

A. M. S. Metbuvn. L/oudon. American 
Reprint by Charles D. Pierce, 136 Liberty 
sL, New York. An important octavo 
t>ook of 93 pages, at tbe nominal price of 
only 10 cents. It is a temperate discussion 
of the subject by aa able Englishman, 
with all tbe important historical facts, and 
sboning clearly tlie utter lack of justifica- 
tion of tbe terrible war, on the part of 
England, as well as the many mistakes 
and special injustices that have marked 
the attempt to crush the two republics. 
It cannot be denied that the Boer conces- 
sions tended to peace, when, Sept. isth. 
1S99, Mr. Chamberlain broke oS negotia- 
tions to formulate his own proposals. He 
did not want peace. The Boers could 
obtain no definite reply as to the meaning 
of his despatch, and meanwhile a large 
force of British troops were concentrating 
on the Natal border and an army corps 
made ready to sail for South Africa. All 
tbis was virtual declaration of war, — not 
Pres. Kruger's demand that the troops be 
withdrawn. Sir Alfred Mllner let out the 
truth, May 7, igoi. when he said they bad 
set out from tbe first to make South Africa 
one country, — an object, which, on their 
part. It Is certain tbe Boers never con- 
spired to accomplrsb, as often asserted by 
their trad ucers. 
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Binders. We supply a cloth self-binder, 
lettered in gold, that any one can easily 
use. and add the numbers as issued. It 
will bold about twenty*foiir copies, 'and 
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1900— New and Improved 
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A Compendiam of UnlTenul iDtormfttlOD, Em- 
braolng AgrlCDlturB. Analomy, AjcUcectnre. 
ArelUBOlogy, ABtronotnr, nankloe. Biblical Sci- 
ence, BlograpbT, Botanr, ChemlBtrr, Connnerce, 
GoDcbOlOKT. Cosmography, EChlCB. The Flee 
Alia, Oeogr^ti;, OeolOEy, Qrammar. Heraldry, 
Hlstor;, Hydraallca. Hygiene. JuDspradence. 
Legtelatloa. Uteratnre, I>oelc. Uathematlcs, 
Hecbanlcal ArU. aetallurgy. Uetapbyslcs, Utn- 
enlosy. Military Science, HlnluK, Medicine. Nat- 
arsl HiBtDry, Philosophy. NavlgatloQ aad Nao- 
tlc»l Atlalra. Physios. I'by Biology, Political 
Economy, EUetorlc. Theology. Zoology, Etc. 

in thia work all subjects are arranged and 
treatedjastaswords are treated In a dictionary, 
and all capable of subdivision are treated nader 
separated beads; so that Instead o( one long and 
wearisome article on a aubject being given. It Is 
divided np nnder various proper beads. Ttiere- 
fore, U you desire any partlcnlar points of a sub- 
ject only, you can tnm to It at once, without a 
long, veiHtloQBor pros tless search. It Ua gr«at 
triumph ol literary effort, embracing. In a small 
compass and for little money, more than was 
ever before given to the pnbllc, and will prove 
Itself an eibanstkM source of Information, and 
one ol the most appeclated worts In every family, 

Broasbt down to tbe Year IBM. Complete In 
One volume. W8 large octavo pages, nearly LUW 
lUastratioDa. Formerly aold at f7.ia, Subetao- 
tlally Bound In Clolb. gilt, red edges, wltb the 
Correct Pronunciation of ever} Term and froper 
Name, by h. Colancre. LI,.D. Handy Book tor 
quick Reference. Invaluable to t be Professional 
Han. Student, Farmer. Worklng-Uan, Hercbani, 

>e to any ad- 



PRESS BUTTON KNIFE 



Its AdTMUtUfeMI No breaking of FInrei 
Halls. Abaolntely Locked wtaenopcnorclosed. 
Press the Bnltod locloK. Tlie onlT Kolfe tbat 
cad b€ opened with one band. Kuires nude of 
Bt^SUdamJWorkmQniUp, Jolnlswill not wear 
OBU Points will aeverailcknp. Bymailtoany 
one tor BlShtT Cents. 

With Popular Science: One years sabEcnp- 



mly $2.90. if paid For 



TraducllMu of the A«ericu OMotlcal So- 
ciety, Tbirty-fonrtb Annual Meeting:, Jnly. 
1901. Vol. VII, Part IV. Pp. 589. Mer- 
cury PubllsbioK Co., New Bedford, Mass. 
The important papers Include several an 
diseases of the ear, together with dlscus- 
doDS of malformation, tbe llmitti of hear- 
ing, etc ; a bibliograpby for tbe year, and 
an obituary notice, and Gne portrait of tbe 
first president of tbe society. Dr. Henry 
D. Noyes, of New York. 

TraouetloM el tfe AcadcHy of Scleace of 
St. Unls. Vol. XI, No. 7.— The Progress 
made in Botany during tbe Nineteenth 
Century, by William Trdease. Pp. 142. 
A valuable resutn^ Tbe author concludes 
that America leads tbe world in the atten- 
tion given to botanical research relating 
to agriculture and hortlcuUurCi due large- 
ly to the work of government laboratories 
and esperiment stations. 

Amerkai Society of CIrll Eoflieers, Proceed- 
liff. Vol. XXVII. No. 9, aao West Fifty- 
seventh St., New York. Pp. 989— 10S2. 
Hydraalic problems, current meter and 
weir discharge comparisons, modern office 
buildings, septic tank, effect of curvature 
on 60W of water in pipes, are among the 
subjects discussed, 

Ontdoor Life aad Hifh Allltade Therapy, by 
Cbarles Denison, M.D., read before the 
Colorado State Medical Society, June, 
iqoi. Reed Publishing Co., Denver, Col. 
The author believes tbat deticient ventil- 
ation is tbe main predisposing cause of 
tuberculosis, and tbat tbe bad effect is in- 
creased by confinement in the tb'n air of 
bigb altitudes. He gives cases of open 
air recovery. 

DevHalbcd Toaxalo, a Prime Cause of 
Tuberculosis, by Charles Denison. M.D., 
Denver, Colorado. Reprint from the New 
York Medical Journal. This, as the otber 
paper noticed, by Dr. Denison, closes with 
a recommendation of laws preventive of 
the great evil here in view. 



The American Fern Book. 

"Onr Ferns in their Haunts" 

By WliXARD N. CLUTE. 



tains and nortb of the Gulf States, it Is the (MM 
illuMrated work on American (ems over nnb- 
llihed. CoDt&lDB G7 full-page platea and 1» 
other illustrations. Several colored platea The 
text covers nearl; SM pagM, and lucludsl Olot- 
sary, Ctaeck-list of tbn species, and fllnatratsd 
kovB for IdentlffinK ■peclmena. Send for dr- 
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using this battery, which also gives a list of ailments and tbe 

proper mode of treating them with electricity. We will be 

pleased to send you this book. 

PRACTICAL SCIENCE CO., 14 Dutch St., New York. 
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A WEEKLY JOURNAL DEVOTED TO THE 
ADVANCEMENT OP SCIENCE 



Editorial Committed 

S. NEWCOMB, Mathematics; R. S. WOODWARD. Me- 
-chanica: £. C. PICKERING, Astronomy: T. C. MEN- 
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IRA REMSEN, Chemistry; J. LE CONTE, Geology: W. 
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Published Bvery Friday. 

Subscriptions, - - $5.00 a Year. 

Each number, 15 cents. 



THE MACMILLAN COMPANY 
66 Fifth Avenue, New York 

Relation of Bovloe Toberculosls to the Pabiic 
Health, by D. E. Salmoo, D.V.M., Chief of 
the Bureau of Auimal Industry, U. S. De- 
partment of Agriculture, 1901, Bureau of 
Animal Industjy, Bulletin No. 33. Pp. 36. 
The extent and communicability to man 
of bovine tuberculosis, frequency of ab- 
«lominal tuberculosis, etc., are here dis- 
cussed, with cases cited. 

The Forester, VoL VII, No. 11. Ameri- 
<:an Forestry Association, Washington, 
D. C, and Lancaster, Pa. A valuable 
publication in the interests of forest pres- 
ervation, with numerous and excellent il- 
lustrations from photographs. 

Aatbors Seeking a Poblislier. 

Manuscripts suitable for issuing in vol- 
ta me form required by established house; 
liberal terms; prompt, straightforward 
treatment. Address BOOKS, 141 Herald 
23d St., New York. 

School Science 

A nONTHLY JOURNAL OP 
SeiBNCB TBACHINO IN 
SECONDARY SCHOOLS 

Briglit, insplrins^, Practical 

articles on the teaching of science. 

3hort, Newsy, Helpful 

notes on the progress in science. 

Novel, Suggestive, Illustrated 

descriptions of apparatus, experi- 
ments, laboratory, equipment and 
plans. 

Interesting, Valuable, Pertinent 

Correspondence Department. 



School Science 



is enthusiastically endors- 
ed and supported by lead- 
insT educators in science throughout the world. 

School Science !.V.lite°?ii;t-'Sr."ii!;jS: 

anent devoted to metric reform. 

Cvery live science teacher finds School 
Science indispensable. Send for sample 
copy. $2.00 per year, 25 cts. per copy. 



SPECIAL COMBINATION OFFER 

Sc&ool Science and Popnlar Science News 

ONLY $2.50 ^°«"> 
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138 Washington Street, 
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In Central California." 



SAN JOAQUIN 
VALLEY 



This is one of the most productive 
valleys 'in all the State of California 
and is rapidly being developed. Stock- 
ton is to the San Joaquin Valley what 
Los Angeles is to Southern California. 
By any loute you want to take for 
California, you can start best over the 

NE V YORK CENTRAL LINES 

and their connections. Only four days 
between New York or Boston and the 
Pacific Coast 



A copy of No. 31 " Four-Track Series," "Round 
the World in 60 Days," will be sent free, postpaid, on 
receipt of a postage stamp by George H. Daniels, 
General Passenger Agent, New York Central Railroad, 
Grand Central Station, New York. 




ISLAND 

SICILY 



The Practical 
... Study of 

Common 
iviinerals 

6 Maps, 5 Cats 

The map shown her« 

is one-half the 

actual size. 

Just Out 

This book is for the 
study of ores, useful 
and rock-making min- 
erals, and tells how 
and where they are 
found and how to 
know them. 

Price 60 Cents 

Postpaid. 

Roy Hopping, 

l29-4th Ay., New York 
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A Descriptive and Alpha- 
betically Arranged List 
of Minerals, Precious and 



Other Stones 



By FBLIX J. TROUOHTON. 

Tbis Is the Utest, best and most 
compact list extant. Tbe aotbor 
13 a. competent raineralosist. Tbe 
booklet is confidently recommend- 
ed to all wbo are interested. 

Twenty-five CenU. 



The Abbey Press - - Publishers, 

ot Ona Hundred and Fourtean Fifth 
ATeaua, New York, London, Uon- 
trttal and elsewbere, who always Is- 
sue iDtereetlnv works, 



DENTON BROTHERS, 

WELLBSLBY, HASS.. 

for their price list of New Trans- 
parent Mottnts, and tbe Butterfly 
Hanter's Guide wblch gives fall 
instructions for collecting and pre- 
serving insects. 



Wild- 
Flowers 



All who enjoy readioff about the 
cutions and interestinii; traits of our 
native wild- flowers and ferns, should 
bave tbe new monlbly journal of 
popular botany. 



American Botanist 

It is edited solely for the plant lover 
and conlaius no technical matter. 
Common names are used whenever 
poiwible. and all the aiilctea are se- 
lected with a view to their value to 
tbe general reader. Send 2 cent 
stamp for sample copy and tell your 
friends atrant it. Address 
WILLARD N. CLUTE & CO., 

Binghamton, N. Y. 



Grand GoDsemtory of Mosic 

(FODHDBO 1874) 
Incorporated by act of legislature. Of- 
fers unlimited advantages in the study of 
vocal and instrumental music, opera and 
oratorio, organ, harmony and composition, 
and all musical instruments. Elocution 
and dramatic art from the first beginning 
to tbe highest artistic perfection. Open 
all 



Dr. E. EBERHARD, Presidenl. 

3M Welt STlh St.. Kew York City. 



.Prentiss Calendar Clocks 



Binders. We supply a cloth self-binder, 
lettered in %d\A. tbat any one can easily 
use. and add the numbers as issued. It 
will hold about ttventy-four copies, and 
will be sent free by mail for sixty cents. 



A Novel Calendar Watoh. 
It not only tells the time like ordinary 

first-class watches, but also tells tbe day of 
the week, day of tbe month, the montb. 
and changes of the moon, as will be seen 
by tbe accompanying illustration, which 
shows the exact size. This is a beautiful 
watch, with porcelain dial and black 
oxidized steel case, the fashionable new 
material. It is an elegant and reliable 
timepiece in every way, stem wind and 
stem set, and is guaranteed. It usually 
retails at |i2.ooi but we will deliver it for 
a limited time to any one for $S.oa 



W. STILUHAN, 
108 Fulton St., - - New York 



Monog:ranis, Crests, 

and Coats of Arms 



Wedding: and Visiting: Cards 

Engravttd and Prlntad 

ROBERT SNEIDER CO. 

145 FULTON STREET. NEW YORK. 



XNTKR-KSTING 
HO RTIC VLTURAK. 

FACTS 



Concise, crisp, entertainlnt- articles of 
Interest to every garden owner, every 
loverot horticulture or nature— Mevbuaa* 
Mantbly Is full ol them. Not too technl- 
C4l, not dull ; but bright, valuable, prac- 
tical and Instructive to the amateur u 
well as the expert. 

Well edited and finely Illustrated. It 
tells how to secure prettier and more 
attractive grounds, gives principles mak- 
fng success certain fii landscape or hottl- 
cultura] work. All subjects are treated la 
a masterly manner, and in a fasclnattRg 
style well calculated to create a greater 
love for nature and her beauties. It li 
full of flower lore. 

The Mauilflcenl of ■ natfTe tlowcr or fem 
ColorwTPUta... !!!""* """ """ 



. Tear. a«i - 

or IOC. for ipcdmi 






[ docriptlie 
tloQ price of 

EH copT. na nvcnmplCB. 

Iterated Id hardr tnva or 
plant!, KQd lOc for prettv book nill of hdiH 
fnl hlDti and nKfnl auncatloiu. It'i ftcc 
with every flubacrlptloti- 

THOMAS MEEHAN &SONS. 

Phlbdclphia, Pa. 



Manuscripts Revised 



■rYork, 



School Self Dec. 13s Washint^ton St., Chi- 
cago. Tbis well illustrated magasine de- 
serves notice for its extended treatment of 
subjects beyond the nsual range of hDowl- 
edge among High School teachers. 



TMiMcIntosli Family Faradic 

lTTERY.... 

is of good material, built in a scb- 
stantial manner. It gives a smooth, 
even current, and is ad:ipted spec- 
ially to family use It is worth a 
dozen cheap affairs tbat co't less but 
I in tbe end are more expensive. We 
. confldenlly recommend it as the best 
\ instrument on ibe market at tbe 
price, delivered free lor t.7.50. We 
issue a little book ot directions for 
using thi^ battery, which also gives a list of ailments and tbe 
proper mode of treating them with electricity. We will be 
pleased to send you this book. 
PRACTICAL SCIEfSCE CO., 14 DuUh St.. New Vol*. 
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MLWAYs mmu>Y POff imMmoiATM usm 
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popuuR Iyclopedu 

1S00 — Newand Improved 
REDUCCn TO |l< 79 

A Compendlam of Unlveraal Inlormallon, Eu- 
bradng AKrlcuttare. Anaiomi. Architecture, 
Archsology. Astronomy, Hanklns. Biblical Bcl- 
onfe, Blo;(rapby. Botany, Cbetnlxtry, Commerce, 
ConcbolOKy. Coemojrapliy, Ethint, The Fine 
Arta. Oeotirapliy. Qeniogy, Qrammar, Heraldry, 
Blatoi?. Ilyclraallcs. Hygiene. Judeprndenre. 
LeslBlatton. Literature. l>Dtrlc. HathemaUcs, 
Mecbanlral Arta. Xetallurgy. Hetapbyslcs, Hlii- 
erali>«y. Mluiary ciclence. Mtolnft. Medicine, Nat- 
ural HlHtory. PhlloBopby. Narliiatlon and Nau- 
tical ACalni. PbyatcB. I'liysioloEy. Political 
Economy. Rhetoric Tlieology, Zool(«y, Etc. 

In this work all subjects are arranged and 
treated Jqbc as words are treated m a diclionary. 
and alt capable of eubdlclslon are treated under 
separsted beads: so tbat Instead or one long and 
wearisome artirle on » subject being Klven. It Is 
dlTldei] up onder various jiroper beads. Tnere- 
fore. If yon ilealre any particular points ot a sub- 
ject only, you can turn to It at once, without a 
loDR, Teiattous or proDUeas search. 11 Is a grral 
trtomph or literary eftort. embracing. In n small 
compass and for little money, more than was 
STer before giren to the public, and will prove 
ttaeltan eibuuGtless »iurce o( Information, and 
oneotthemoetappe4-latednorl[^<ln every family, 

Brousht down to tbe Year 1^96, Complete In 
Oiin volume. Mtt lai^e ociavu pages, nearly l.uOO 
UlustratiaDH. t'ormerly sold at tlM. gubetan 
Ualiv Bound In cinth, gilt, red edges, wlin tbe 
C<»Tect Pronunciation of evnrj Term and froper 
Name, by l.. Colanife. LI-.D Handy Book Tor 

Quick Refer " 

Han. Utudei 



er. Workii^-Han, Merchant, 
t free to any ad- 



Is book will be se 



PRESS BUTTON KNIFE 



brcaktBii ot F(^' 



Ba AdT«iit«Ke«i No b( 

Ilall& Ab«>lHtely l/ockea wl , 

PnHthsBiittontocloM, The obIt Knlle ttut 
taM be opened with one hand. KufTss mads of 
Jat,atdaiiJIK>rimaiuUf. Jolntswill not west 
mt. rolBts will aeTeritlck up. By maUto any 
ow for WgktT CcbU. 

With PopBlar Science: One years aubscnp, 
tlon. new or old, and ibis knife, biiih delivered 
free for N.10 at one time. If. In addition, a 
strictly new subscription is sent with the above. 
all tbr<:e will cost only ta,M. if paid for at the same 
tlnie. and may b« sent to separate addresMs. 

SCIENCE NEWS COMPANY, 

108 Fulton Streei, New York. 



Tootbache Oura. 
AtttoDg all the recommend at ions for re- 
!f, one is a mixture of morphine and 
seaic, a very email amouDt (too small to 
be injurious, even if swallowed) mixed 
and taken up with 'a bit of cotton, with 
'bich the cavity is plui^ged. 



P&p«r St'xikitifre. 
Paper .'stockintts are shortly to come on 
the market. The paper, it is said, is 
twisted idio a sort of twine, roughened on 
the surrace to present a soft and woolly 
appearance, and then knitted into hose. 
We Lope so, and wonder why paper ia not 
far more extensively used than it is for 
bouseholil purposes a;:d personal wear. 
With paper stockings at live cents a pair. 
as we a-e promised, the lime wasted week- 
ly in darning would, at any rate, be saved, 

LumlDOua Fungi. 
Tbe species of fungi tbat have been 
known to show lominosily are found by 
Prof. D. McAlpine In number ai. of which 
ti belong to the genus Pieurotus. and s 
are peculiar to Australia. The luminosity 
ia not due to phosphorescent bacteria, but 
to combu'ition - probably of excreted meta- 
bolic protluiMs— in the fungus itself. The 
light is thoJght to serve the fungus by at- 
tracting insects that scatter its spores. 



Sale of Egg 
We learn from the Auk that the large 
collection of biids' egg«, nests and skins 
brought together by Mi-is Jean Bell, of 
Ridley Park. Pa . has been purchased by 
Mr John Lewis Child*, of Floral Park, 
N. Y. It is said to contain about 30,003 
eggs and i.ooo nesis, and is reported to be 
one oF the finest and most complete private 
collections of North Amei ican birds' eggs 
eitant. It includes many rarities, and is 
rich in largo sets of comparatively rare 
species, the collection having been formed 
through tbe combination of several note- 
worihy private collections. 



The American Fern Book, 

"OarFernsintiieirHaunts" 

By WILLARO N. CLUTE. 



Gulf Stales. It (■ the best 

llshed Contains" B7 t^l^iage plates "sn if "iM 
other lllustratione, Seversl colored plates. The 

■ary. Check-ilM of the rpeclBs. and illustrated 
kovB for identifying specimens. Send (or olr- 

Svo. Cloth. Ss.is NET. Sent postpaM 
for Si.'s- Addrsss 

WiLLARD N. CL0TE 6, Co„ Putilialiors, 

BINaHAMTON. N, V. 



; Amateur 

i Story Writers 



SK, 



:>ld with energy and brig bine 

""oot^MnsaulnBl °^'-^be stor... „ 
from <iva bundnd to five thousand C 

irVo'u have a desire to t-U a (tory; If 6 

3Q have a story Co tell; If that story will 2 

jthers: write It out and sonrt it to Z 

sll your friends to look for ItB sp- f 

In Rardlner-s Magaiine. U>b Int, { 

.Ide of the paper only. 1 



refnl < 






J dict'on, paragraphing anj spelliog, 
i Wo pay fair prices f..r every story wo i 
i publish, Manuacripta ere judged solely i 
i on their merits, not on the author's repu- " 
i lation. Address all communication a to 

I QARDINER'S MAGAZINE, 

f Editorial Department, 

\ 320 Bboadwat, N. T. I 



HENALGIN 



tbsolutely Safe Substitute for OPIUM and MORPHINE 

It does not create a babit and leaves no disagreeable after effecta 

Relieves Painful rienstniation and the Pains of riotherhood 

INVALUABLE FOR 

HEADtCHES, BICKICHES, RHEUMUISM, NEURUGK, DYSPEPSIl, Etc. 

Sold by all druggists »M grain ubleta with the letter (B) on each tablet 

ETNA CHEMICAL CO., 313 West Street, New York, U. S. A. 
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...NATURALISTS... 

^__ and especially those interested 

in Entornolofty will Red my 
series o( INSECT PHOTOQRAPHS 
(from living specimenB), the 
finest of tbeir class. All are 
life size or larger and aie taken 
wltb especial reference to (be 
economic impoitance. protect- 
ive-coloration, or stages oE trans- 
formation of the species repre- 
sented. Prominent authorities 
say they are without doubt 
the most valuable and re- 
markable Insect picture* 
ever secured. 

I can also furnish accurate, 
colored drawings of every spe- 
cies, to serve as guides in color- 
ing slides or prints. 

Prices of prints, slides, nega- 
tives or drawings upon epplica- 

I have also a large scries of 
photMjaphs of live B [ RDS, 

MAMMALS. RKPTILES. 
PISHES, marine;- INVER- 
TEBRATES. Etc., 
as veil as an unequalled stock 

of phot(^(raphs of 
Corals. Gorgonias, Sponges, 
Eckinoderms. Crustaceans, 
fossils. Geological - Forma- 
tiorfs, Cave-Interiors. Coral- 
Reefs, Trees, Flowers, Grass- 
es, etc., etc. 

*- IF INTBBBSTBD SBND FOB UBT OP BUBJBOTB IN TOUB LINB. 



-SaSllTIFIC PHOTOGRiPHT UD lUDSTRiTIIG- 



My work la this line is unsurpassed, and is admitted tbe best by the highest 
aathosities. DRAWINGS IN PEN AND INK. WASH OR COLOR. Prompt and 
satisfactory work and reiEooable prices guaranteed. FINE HALF-TONE, THREE- 
COLOR AND LINE ENGRAVING AT LOWEST RATES. 



■: DIFFICULT WORK PARTICULARLV SOLICITED : - 



A. HYATT VERRILL, 81 Church St., New Haven, Ct. 



REPERBNCeS: . .,,.... „ 
Boiton. Dr. C. Hart Meirl«m. I 
Prof. Alpheu* Hyatt. CambnilKt 
Nutting, Univerilly of Iowa. Dr w. k. i,c 
veriiljr. Prof. A. 8. Bfokmorf, Am. HuMui 
Dr. ThBodore Gill. U. 8. Natloaul Muwom. a 



N«w» C. G Ui -,.-.. 

KTicBltural Dept. Prof. Aloi. AifaHfi 
1. Prof. K. H. Barbour, UnivorjU* of ' 
R. rni-. Prof. A. E. Vemll, Dr. W. G. i an Hama, 

N. Y. Prof. Alfred G. Uayer, Brooklyn 

taauy otbera. 



ft Co., SprlnicHelO. HsIIotvps Co., 
r. Alex. AtraufE. Dr. C. K. Eaatman. 
Univoralty of Nebraska Prof. i\ C. 



DMonptlve Circular Fraa upon Boqueet. 

Carpenter 
On The Microscope 



taPlatea. Octavo. 



KPago*. Cltth. $8« 



P. Bimislon'j Son 4 Co., '"SiSJlK."- 



ti'JiVS NATURE STUDY? 

If yoo are yoa will want a copy of 

MOSSES WITH A HAND-LENS 
Br Dr. A. J. OfMtt. It nake* tbv moBiea as 
easy to atudy as lbs flowerloE plants. Elgbt 
[fU-page platei and ninety Bgurea in Ihe text. 
tl.lO postpaid. Send for sample pages to 

O. T. LOUTS, M Fifth Av.. New York City 



PREHISTORIC 

INDKNAND.... pCfirQ 
MOUND BUIIDERS Ill^ljlUiJ 

.-. FOR SALE .-. 



Minerals 



New Collection Catalog 

...JUST OUT._ 



Gives lists and prices o( Standard Collections systematically arraoKed; 
sets of Ores for Prospectors; Cystals; Minerals by weigbt for Analysis, 
etc. Individual Specimens for Study and for the Cabinet 



stuff. I only bandl 

Enclesi Stamp. 

A. C OOODE, 3S But Hl[h SL, LcxiaitM, Ky. 



in. Two compound mlcroaoopai. 

„ _rcrt»eope, leleacope. mlnerala. old 

swords and Ore arms. M} sclentlBc papers (many 
rare). souveDlre of the Sleepy HoUow reEhn. 
Want old U. S. coins. coloniardlBbes. or maian 
relics. L. V. Ciwe, Taciylflwn, N. Y. 



For BicbBDse. Gold or silver plating wltboat 
battery, reslorlag taded nrKIng, and otber r««t- 
pes. for bookp. fine ripeclmena. cnrlee, dnlca 
hardy plants, stirubs, or olfeis. Write Box 4M, 
Berlin, Wis. 



WANTED. 



I. Htngd, Bajv' High 



•nclent ^V',? . 

Bn» , Diuiwrd. PonAgc Co., 



Btautlful^ '''IfL^^^'^^^'i;: 



CnD QUE Poll«lionolSlM« IndiMkeUc Dr. L 
run OHLB M. Wtlnm, IIS North ShlppHI SdmiI, 



iKOitii ; 



MIRINE SHELLS UND CURIOS. 

mm, 1'uilp, 11(hiniii|, ni, Ai>(<^<i£c sr Soa. J. I 



FLORID* BUTTERFLIES 



aOPHTHALIU, 



INDIAN RELICS 

peara. etc, which 1 will dlipoia of at ■ vmt 
DW fignre Alao a fine lot of arrows to lie acdd 
n small lots. For fnrtber Information, addrew 
N. L. DKUING. PORT WaVMG Ind^ 



OPALS^^: 



BACK NUMBER WANTED. 

Any one having for sale No. 7. VoL 
XXIX, June, 1895, please communicate. 
C. W. B . care of Popular Science News. 
108 Fulion St., New York. 



Lowest Prices - Highest Qaallty. 

The Largest and Best Equipped Min- 
eral Supply House in the World. 



IPOOTE 

MINERAL CO. 

1317 Arch St.. PHILADELPHIA, PA. 

PARIS, 24 Bu« d« Ohamp du Hftra. 



^^ Sioux, Apache, Arapahoe 
^^ Chippewa, Ute, &g. ... 

Bead Work and Weapons at Wholesale 
to Dealers. 



L I. SULIEU, Deadiool, S. OiL 
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*** The Unique Sponqe Family *** 

By F. P. FIELD 

Ttae oatiire ot spooges was at (irxt mis- covered with an extremely delicate layer The small chambers in the Interior are 

taken ; tbey were ''laased with vegetables, of animal matter, formed by a single layer of the utmost importaoce to tbe animal. 

For a long time Ibeir proper place was m of cells, and all the openin^js, canals, and Tbe cells lining these chambers are of a 

donbt: but the labors of naturalists, es- chambers lined with a similar layer, and peculiar oval or columnar shape, and 
pecially Prof. James H. Claik, decided 




'^r- 



DTXGBAM or SPOKCE. 

B, poreB. b, oBcnlam. t, dilated ctiamben. 
tbe question, by showing tbe animal de- 
■velopment of sponges from ova. Accord- 
ing to tbe statements of a foreign natural- 
ist, all animals, except Prototoa, consist 
wben adult of an assemblage of iieveral, 
often thousands or even many millions of 
sach cells, and these form the other grand 
'division which has received the name of 
Hetazoa. Sponges, named Porifera, are 
tbe lowest of all animals which, when 
adult, consist of more than a single cell. 

It is a curious fact that if wa trace the 
development of any animal from this 
starting point of a single cell we shall 
shortly arrive at a stage which closely re- 
sembles and helps to explain the structure 
of a sponge. And, aa all animals very 
-closely resemble each other in tbelr earli- 
est stages and processes of development, 
it follows that the sponge itself passes 
through a verisimilar series of changes. 
Starting, then, with a simple cell, the first 
«bange Is a division into two, then each 
"balf again divides, tbe four thus resulting 
Tcpeat the proces><, and so on unlit a hal- 
low ball of cells is formed. Nest, by a 
process which may be imitated by push- 
ing in one side of an India rubber ball, 
this liollow and single layer of cells be- 
comes changed into a sac, tbe walls of 
-wbich consist of two layers. Between the 
two layers a third is afterwards formed, 
Asd at tbis stage the structure of a simple 
si>onge is reactied. 

It we examine a common bath sponge 
-we shall notice that tbe holes are of two 
hinds — namely, innnmerable small botes 
AOd a smaller number of large ones (os- 
«tila). The small ones lead by a series of 
brancbing canals to tiny chambers or 
pockets, and from these a second series of also conceive a gelatinous mass of cells each of them has tbe end wbi':h faces in- 
caoals lead out, join one another, and between these two layers closely assocl- wards furnished with a long thread which 
Hoally terminate in the large opening on ated with the soft horny skeleton, we is lasbed to and fro. This curious organ- 
tbe surface, as In tbe diagram. If we shall have a general idea of what a live ism cannot hunt for food like tbe majority 
imagine tbe onler surface of tbe sponge sponge is like. of animals, but has to depend entirely 



OlJtSS BO PR SPONGR. 

Hyalonema sletmldl < Ja]>Bn) . 



26 



POPULAR SCIENCE NEWS 



FiBRVASY, 1903 



upon tbe ftction of these- useful thread- colonies. Certain cells in the middle Uy- are growing in s>hat1ow water tbejr may be 
bearing cell*. By the continued waving er, called "wandering" cells from their raised to Ibe surface by means of bar- 
of the cilia a current of water is in- power of independent movement, areesrly poons; if at a depth of not more than 40 
duced, which enters by the small holes, developed for the purpose of forming new latbomR, the services of divers are called 

animals, and after certain processes have 
_ been gone through, they are cast off, and 

acquire a separate existence. Develop- 
ment takes place In the manner we have 

already described, and it is remailcable 

that the young animal for a certain length 

of time is able to swim rapidly through 

the water. This It is enabled to do by 

means of innumerable small hairs which 

clothe the outer surface of the yoitog 

sponge, and act lilce oars. After rolling 

and tumbling about for a little while, the 

creature settles down, tbe membranes at 

the point of contact spread themselves out 

and form a sucker, and the sponge be- 
comes, like its parent, a sedentary animal 
Alihough the sponge class contains 

hnndreds of difierent kinds, only three 

or four ore available for domestic use. 

This restiiction is owing to tbe fact that 

the skeletons of tbe majority of forms, in- 
stead of being simply borny, contain a 

number of herd bodies called spicules. 

which are composed of either carbonate of 

lime or siKca. These spicules are very 

minute: but Ihey occur in sufficient nnm- 

bers to make the skeleton utterly useless 

for purposes of the toilet. They are of 
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passes through the chambers, and finally 

makes its exit by the large apertures. 
Any small panicle of food that is thus 
swept by is caught by one of these active 
little whips and swallowed by the corre- 
sponding cell. The inner end of each of 
these feeding cells is provided with a hol- 
low wineglasS'Sbaped ring or collar, in 
the bottom of which the ever waving lash 
is filed. By tbe action of the latter the 
food- particles are swept in on one side of 
tbe liitle cup, retained at the bottom until 
the digestive material is absorbed, and 
then rejected Irom the other side. We 
thus see that a sponge differs from the 
higher aaitnals in not possessing a mouth, 
tbe innumerable pores on the outer sur- 
face each taking its share in supplying 



in; while those growing in very deep sea 
are sometimes obtained by the use of a 
dredge. If Ihe water is rough, tbe fisbers 
of Dalmatia throw a stone dipped in oil io 
front of the boat, and by thus smooibii^ 
the surf.nce the bottom may be clearly 
seen even at a considerable depth. With 
a net fastened round bis neck to hold the 
spoil, the diver is let down with no mue 
apparatus than a stone slab as a sinker 
and a i-ommunication.cord. When he his 
reached the bottom he secures as quickly 
as possible all the likely specitnens within 
reach, end after a cou[de of minutes or so 1 
he gives the sigual to be pulled up. j 

This submarine labor is naturally oa\f _ 
carried on during the warmer monlhsof 
the year, eicept when a diving-dress i; 
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o the digesti' 

An important subject connected with 

tbe life of a sponge Is the production of 

new individuals, or as we may call them. 



wonderfully varied shape, and make very 
fascioatinc objects for the microscope, be- 
ing shaped like needles, stars, dumb twlls, 
and a variety of other objects. 

Tbe most valuat>le member of the class 
is that known as the Turkey or Levant 
sponge, and next to this may be reckoned 
the horse-sponge and the Zimocca sponge. 
They are all natives of the Mediterranean, 
occurring at depths of from two to a hun- 
dred fathoms. Other kinds more or less 
useful occur olT the Bahamas and coast of 
Florida, also off the shores of Australia 
and the South Caroline Islands. 

The methods of gathering sponges offer 
some points of interest, which may be low fur an he 
briefly mentioned in conclusion. If they great. Much 




used, as in the case of the GreciaD sponge- 
fishers. Id this case the diver can, by 
means of pumping apparatus, remain be- 
deptb be not 
i to be exercised. 
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however, la this leFpcct. fot a long Im- fiaed, and certainly two disappeared of 
mersion at a Rteat depth is apt to produee three I bad In a glass iar. though the 



paralyjiB and other serious troables. 
When a sufficient quantity Is obtained, 



breatbing space left by the slightly raised 
and clasped cover was not wide enough 
for exit 

The one figured by Blnney was found 
in Newport, R. I., in i36g. and early in 
the eighties the spiecies was repotted In 
Philadelphia and m Brooklyn, N. Y. It 
would be interesting to know in what 
other places it has been noticed and 
whether it is multiplying. In Europe, 
whence it immigrated, it is very com- 

The specimen of ArioliniaK californicus, 
Fig. I, has a curious history. It was 
found at Grinnell. Iowa, in a lot of vege- 
tables sent from California, and is thus a 
notable instance of accidental distant dis- 
persion, and o( invduntary eastward mi- 
gration. This felloiv measured 5^ inches 
when crawling fall-length, but in a state 



Figs. 3 and 4 will be recognized as an 
outdoor surprise to many persons in a few 
eastern United States localities. Its color 
and bands are unique to us. with our dull- 
colored natives of tbe family HelicidEe. A 
young specimen, Fig. 4. is a beautiful 
pure yellow with no revolving bands; the 
transverse lines shown in the drawing are 
only lines of growth. The bands ia Fig. 
3 are dark rich brown, approaching black; 
and the older the individual the less strong 
is the yellow coloiing, almost wholly fad- 
ing out in age or in dead specimens. It is 
the Tachea nerooralis, formerly included 
in Helijt, and differs from the very com- 
mon T. hortensis of Europe (which has 
been widely naturalized in our noitheast) 
in having the lip black. The bands vary 
much; in some individuals there is but 
one. In Fig. 3 the bands show through 
the translucent shell, inside the aperture, 
and also in Fig. 4 the interior Is lighted by 
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the sponges are left for a abort time in 
faeaps exposed to the air, and then thrown 
back into water in specially built tanks, 
where the soft animal matter rapidly de- 
cajrs- After being thorotighly. deansed 
by beating, fiqneeiing. and washing, the 
skeletons arc dried, assorted, and con- 
veyed to the market 

The illustrations of sponges are from 
photographs by A. Hyatt Verrill. 

NOTABLE lUMlQBANT SNAIIf. 

BY H. W. FAKKER. 

Many persons mnst have found the slug 
represented in Fig. a. here in the eastern 
United States, and wondered at its great 
size and iis striking pattern of black stripes 
and blotches on light brown or ashy ground 
color. It grows to over Ave inches In 
length, and as thick ai one's finger. Un- 
doabtedly it is the Limax maximus of 
Oonid and HInney; the figure in the 
younger Binney's manual, 1885. presents 
large blotches on the mantle (the saddle 
or cape on the anterior part) and the rest 
«f the body with rather regular dark 
stripes alternating with lighter spotted 
ones. The figure herewith is one of the 
less marked specimens found. There 
seem to be no two alike, in respect to the 
size, shape and arrangement of the mark- 
ings, even when the animal, judged by 
size, )s full-grown. 

It is not uncommon on the brick and 
stone of the outdoor entrance to my cellar, 
bere on Long Island, but I have never 
found it in the cellar. Like another im- 
migrant in the eastern States, Limax 
flavns (3 inches long). It doubtless lives on 
garden vegetation and droppings from the 
garlMRe receptacle, going forth at night, 
«nd biding In the cool cellar-way by day, 
-wbere it finds welcome darkness within 
■the bulkhead aoors. Binney accuses this 
giant limax of cannibalism when con- 



of rest bunched and wrinkled itself in two 
Inches, and twice its thickness when ex- 
tended, half of it mantle. The mantle is 
thick with free margins, and the breathing 
pore, a. shows as an excavation In the 
edge of the mantle, which is blunt before 
and behind and contains (as in many 
slugs) a bidden rudimentary shell or plate, 
— In this species like the ventral half of a 
small clam-shell. 

This species is found In the lowlands of 
California and as high up the Sierra Ne- 
vada as 3,500 feet In many points of its 
anatomy it differs from A. columbianus, 
a Pacific coast species similar in external 
appearance, except that it is greenish 
yellow with purplish- black markings. The 
A. californicus here figured was of a uni- 
form ochreotis yellow, without markings, 
— those in the drawing treing mere wrin- 
kles. A striking feature is the distinct 
1cn»motive disk, like that of the genus 
Arlon; it appears in the drawing like a 
frill the whole length of the slug. 



UMAX MAXIMUS, 

the translucence. 

In 1857, Mr. W, G. Binney imported 
hundreds of livingspecimens and liberated 
them in his garden at Burlington, N. J. 
They multiplied and in twenty years they 




VARIKTIBS OF TACHEA HEMOKALIS, 

abounded in that town, but afterwards de- 
creased. Here, in Flushing. I End them 
not rare on weeds and trees, and am won- 
dering how and when they were intro- 
duced. — possibly on imported plants of 
the extensive nurseries in this vicinity. 
The means by which species are trans- 
ported from one country to another are 
many and various. The subject of new 
introductions has a practical intere^i. 
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HABITS OF THB OAT-BIBD. 

BY M. VICTOR GOODRICH. 

Nature has not favored me with knowl- 
edge of another such bundle of inconsist- 
encies as is this bird, if, indeed, one ex- 
ists among all her handiwork. His sober 
suit of gray speaks of a bird loving to live 
in peace with every neighbor, and modest 
to the verge of meekness. Instead he is 
noisy, excitable, quarrelsome, mischiev- 
ous, impudent, and audacious. His name 
is a misnomer, for such a bird should have 
a name all his own, yet he partakes of the 
qualities of his namesake. 

As a faithful friend of bush, vine, and 
tree, as an energetic and voracious de- 
stroyer of insect foes, he takes due toll — 
and more— in fruit. I have seen him in 
the vineyard, after satisfying his hunger, 
bite open the choicest grapes, bunch after 
bunch, with an air that left no doubt of 
mischievous intent Unless the supply 
fails he is unlikely, at the least, ever to 
again visit these damaged clusters; and 
even then he is such an omnivorous feeder 
that he may make his meal of something 
else. 

Nearly everything is food to him, even 
an occasional omelet not coming amiss. 
I do not kno^ that he ever destroys the 
young of othei" birds, but he does the eggs, 
though not so frequently as the jay, I 
think. I have stood within thirty feet of 
a beehive while he perched on the alight- 
ing board, and for a space devoured all 
comers with evident relish. Those same 
bees would drive a king-bird incontinently 
from the vicinity of the apiary, as was 
often witnessed. S3me observers, I be- 
lieve, have credited him with occasional 
destruction of the nests of the tent cater- 
pillar, and, with this experience in mind. 
I cannot doubt that he would do it if the 
notion ever entered his active little brain. 

The robin will nest in your pet shade- 
tree and sing to you from fence-post or 
house-top The wren will build in your 
lilac bush, or under your doorstep, and, 
swinging jauntily on the nearest twig, 
fling at you anything from a cheery '*good 
morning" to the slangiest phrase in his 
repertoire. But your cat-bird, though you 
may think you know him better, really 
flauots in your face only casual glimpses 
of a personality, as elusive as it is at times 
insistent Noisy and officious as he then 
is, he is a pubUc character only when he 
wills it; ia his heart be loves seclusion. 
His young are reared in some dense, 
shady thicket, or perhaps a secluded cor- 
ner of the orchard, where he gives you 
very plainly to understand that his privacy 
in his own, flitting restlessly about you 
from branch to branch, so silently as to 
be unseen, even when he is yelling in your 
ear. 

The throat from which that harsh **kuh- 
yayh" (short a) emanates seems like any- 
thing but the lurking place of T^elody, 
and even the softer "quit, quit" of expos- 
tulation and protest against the disturbing 
of his domicile gives httle hint of its possi- 



bilities. But, with all his faults, to those 
who have knowingly heard his song, 
**In all its wild abandon, in all its varied 
tune. 
That blends with what is purely his the 
chorus of the June," 
he will ever remain the sweetest singer 
that comes to northern Illinois. 

He is seldom visible when singing, and, 
being a mocker, has his song oftenest 
credited to the bird he imitates and excels, 
for the listener is almost sure to think, 
often more correctly than he imagines, 
that particular singer a most accomplished 
vocalist. 

Going down town one afternoon I paused 
to talk with a friend. The sky was clear- 
ing after a brisk summer shower, and a 
cat-bird came out in the top of a small 
tree near by and voiced his feelings in 
what I must unhesitatingly pronounce the 
finest bird concert I ever heard. What it 
all was I cannot say, but he gave us the 
songs of the robin, oriole, (and I think, 
thrush), and tame canary (not the ordinary 
cage bird, but the skilled one who knows 
how to vary his song with an occasional 
whistle)— gave them all, as Mr. Kipling 
says, **wi^h every turn and grace note 
that a well- trained bird could utter,'* end- 
ing with a burst of exquisite music that so 
far as I know was pure cat-bird. It is one 
of my happiest memories. 

<■» 

The Origin of Species. 

In an essay printed in the Revue Scien- 
tiflque, M. F. Marin examines the received 
forms of the doctrine of the origin of 
species, criticises them, and brings for- 
ward a new presentation of his own. '*We 
believe," he says, ''that if, to explain the 
origin of species, we confine ourselves to 
the two factors of variation and heredity, 
considering these factors only from a 
mechanical, physical and chemical point 
of view, we can only revolve in vicious 
circles of reasoning, or produce theories 
that are merely sterile. We have formed 
a habit of linking together these concepts 
of variation and heredity with mechanism 
in an inseparable unity. We must admit 
that this unity is not necessary, and that 
one may allow Variation without being a 
mechanist Qualitative variation is the 
contradiction of mechanism; now this is 
the specific factor of the organization of 
life. How then ought one to conceive the 
problem of the origin of species ? 

**Biological evolution takes p^ace under 
the inflaence of two factors. The first is 
a factor essentially active whose nature is 
a progress toward an ideal, it is, in it- 
self, spiritual, intelligent, the principle of 
every action and of all organization, an 
effort incessantly repeated, everywhere 
and always. It is not always realized by 
our consciousness, but consciousness is 
not essential in intellectual acts. It has 
often been remarked that what is best in 
us is what exists without us— that is, the 
unconscious. The second factor is pass- 
ive inert, resisting — a material factor that 



must be organized because, finally, it is 
through its organization that the active 
factor attains realization. 

'*It is the continual interplay of these 
two terms that constitutes the world. 
They are always united in fact and only- 
separated by analytical reasoning. In bi- 
ology we must seek the causes of varia- 
tion in the influence of the active factor — 
in the intelligent spontaneity of the organ- 
ization. The environment has a relation 
with the organizations that live in it, but 
it is a negative relation only. Progress is 
realized in countless ramifications, not 
along a straight line. The ramified chain 
of being is continuous and mobile, while 
in order that we may reason about it we 
immobilize it as to place, and fix it in a 
series of types close together. However 
closely we fix ^he types, they are discon- 
tinuous. What we call the continuity of 
beings is, in fact a multitude of special 
creations. We can thus return, through 
this dynamical and intelligent interpreta- 
tion, which takes the place of mechanism,, 
to the consideration of nature." — Sun. 

<4 



Evolution Interpreted. 

Many would reduce the high to the low 
— the complex to the simple. In Professor 
Jones' '* Browning as a Philosophical 
Teacher," it is stated that if we wish to 
know what any particular living thing 
means, we look in vain to its primary 
state. We must watch the evolution and 
revelation of the secret hid in natural life» 
as it moves through the ascending cycles 
of the biological kingdom. The idea of 
evolution, when it is not muddled, is syn- 
thetic—not analytic; it explains the sim- 
plest in the light of the complex, the be- 
ginning in the light of the end, and not 
vice versa. In a word, it follows the ways 
of nature, the footsteps of fact instead of 
inventing a wilful backward path of its 
own. And nature explains by gradually 
expanding. If we hearken to nature, and 
not to the voice of illusory preconceptions^ 
we shall hear her proclaim at the last 
stage, * 'Here is the meaning of the seed- 
ling. Now it is clear what it really ^was; 
for the power which lay dormant has 
pushed itself into light, through bad and 
flower and leaf and fruit" The reality of 
a growing thing is its highest foitn of 
being. The last explains the first, but not 
the first the last. The first is abstract, in- 
complete, not yet actual, but mere poten- 
cy, except in its own actualization. 

Instead of degrading man, it (the tdea 
of evolution) lifts nature into a manifesta- 
tion of spirit If it were established, if 
every link of the endless chain were dis- 
covered and the continuity of existence 
were irrefragably proved, science ^ironld 
not overthrow idealism; it would rather 
vindicate it It would justify in detail 
the attempt of poetry and religion and . 
philosoohy to interpret all being as the 
transparent vesture of reason, or love, or 
whatever other power in the world is re- i 
garded as highest 
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CELL ACTIVITIES IN BODY BUILDINQ. 
BY PROF. H. L. OSBORN, PH.D. 

The primitive beginnicgs, among the 
Lower Algse, form the subject of this 
writing. Among the wonders of nature we 
must give a high place to the living cell. 
It is the unit in the structure of organic 







FIO. l.^Tiews of different specimens of Proto- 
coccuB in tbe process of fission. 

beings, whose properties are only the 
properties of the cell, which have been 
^ven peculiar expression through the 
form that has been taken by cells living 
in association and f orn^ing masses to which 
the term body is applicable. Bodies, 
whether they be those of animals or plants, 
are the product of the reproductive func- 
tion of cell life. This statement refers not 
only to the bodies of offspring which 



of histology. If we were unfamiliar with 
the lower multicellular organisms, it would 
seem to us that a great gulf is placed be- 
tween the unicellular forms and these 
higher bodies. But if we look into the 
lower forms of life, especially plant life, 
we see various modes of buildmg bodies, 
which appear to be remnants of the solu- 
tions that were so to speak proposed by 
nature in her essays at the evolution of 
the higher forms. It is the purpose of 
this article to attempt to exhibit the struc- 
ture of some of the lower plants with ref- 
erence to this matter of progressive body 
bnilding. 

Everybody knows that among tbs won- 
derful powerful powers of the cell is its 
power to divide in two, each half inherit- 
ing the power of growth and subsequent 
division. As a result of this property, the 
cell is capable of producing great numbers 
of its kind. The series expressing the re- 
sults of cell reproduction would be a geo- 
metrical one, viz: 2, 4, 8, 16, 32, 64, 128, 
256. and so on, and the number of cells 
that are produced in ten generations is 
more than one thousand. But the mere 
power of reproduction alone would not 
give a cell the power essential for the pro- 




FIG. a.— Tbreecells of a filament of Splrogyra, the left-hand two in the later stages of fission. 
Nn— Naclens. Py— Pyrenold. Chr— Chromatophores or spiral chlorophyll band. 



spring from egg cells, but also to the body 
of parent itself, with all its various tissues 
and organs. 

We are familar on the one hand with 
the tiny bodies of the unicellular organ- 
isms, in which the single cell has it parts 
•differentiated so as to perform a variety of 
acts. In vorticella, for example, we see 
Cbe cilia and the thread in the stem with 
the function of mobility highly specialized, 
the central mass of cytoplasm with feed- 
ing as its chief concern, and the nucleus 
chiefly occupied with reproduction, though 




TIO. 8.--Reprodactlon by ''semmatlon'' or bud- 
ding, as shown in yeast growing In a 
nutrient solution. 

doubtless regulative of other functions too. 
And we are familiar also with complex 
cell agg^gates like the higher animals 
and plants, with large and complex bodies, 
•composed of a great assemblage of cells 
^rroaped into communities or tissues, each 
"with a particular form and correlated mode 
of working. Thin sections of the higher 
animals or plants demonstrate these cells, 
and their study forms the subject matter 



vision between the cells is complete, **dis- 
oontinuous" it is technically called, and in 
consequence there is no vital continuity 
between the cells even though they re- 
main for a time in contact mechanically. 
Consequently Protococcus, though it has 



duction of a body as in a higher multi- 
cellular organism. 

In the case of Protococcus, we have 
the power of reproduction. Anyone pos- 
sessing a microscope can easily see the 
stages of cell reproduction in Protococcus. 
The plant grows as a green finely pow- 
dered deposit on the trunks of some trees, 
and on planks, fence-boards and such 
places, where it is somewhat moist and 
out of the direct rays of the sun. Looked 
at with the microscope (high- power) it is 
found to be made up of a great number of 
minute spherical green masses, the cells, 
each one of which is a complete plant 
Looking among the individuals some are 
seen (as in figure i) which appear to be 
divided by a line passing through the cen- 
tre; these are cells which have recently 
divided (called **fission"). Others have 
more than one^such line, three can be seen 
in some cases, like radii of a circle, they 
indicate that one of the cells of the division 
into two has divided again and the other 
has not; in still other cases two diameters 
cut through the cell at right angles to each 
other; these are the first division plane 
cutting the original cell into two cells and 
a subsequent planes dividing each of the 
cells into two, thus forming four cells. 

In looking through a lot of Protococcus, 
clusters of such cells are found of varying 
numbers, but never more than eight or 
ten cells or thereabouts, and more often 
less. This is due to the fact that the di- 
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FIG. 4. -View of branching alga, showing plant 

body built up by combination of fission and 

gemmation, about three times natural size. 

one of the functions necessary to the pro- 
duction of a multicellular body, through 
this lack of continuity in connection with 
fission, is unable to produce a cell aggre- 
gation and remains a unicellular being. 

The endowment of continuous fission 
which is wanting in Protococcus, is pres- 
ent in Spirogyra, which has the form of a 
thread of indefinite length made up of a 
linear series of elongate cells (see figure 2). 
Each cell has its own parts, the nucleus in 
the centre, the protoplasm forming a lin- 
ing immediately beneath the cell wall 
(which it secreted), and in the protoplasm 
the chromatophores or characteristic bands 
of chlorophyll with their regularly ar- 
ranged pyrenoids, the whole constituting 




FIG. 6. -Some of the cells of plant shown in fig. 4, 
showing the process and results of gemma- 
tion combined with fission. 

the machinery of the cell and repeated in 
each cell of the filament. We can infer 
from the form of the filament the mode of 
cell action which has given rise to it It 
must have arisen by repeated cell divis- 
ions taking place across the long axis of 
the cell, and we can find evidence of this 
by looking through actively growing ma- 
terial (in the early morning after a cold 
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night), where we shall find some cells of 
half the ordinary lent^th. and io them the 
nuclei of two adjoining cells in dose prox- 
imity. Figure 2 is drawn from such a 
filament. 

Spirogyra is a case of continuous fission, 
that is, of division in which the cells that 
are produced remain in vital connection 
and together make up a body. The body 
in this case, however, since the fission is 
always in one plane, has only increased in 
length. If the planes of division were as 
in Protococcus, there would result an in- 
crease both in length and breadth. This 
result is attained in an organism which 
will be described in another article. 

If we look among the unicellular organ- 
isms we find a mode of cell growth which 
appears to differ from that of Protococcus, 
though at bottom it is a phase of the same 
process. In yeast, for example (see figure 
3)i we find a process called budding or 
gemmation. In gemfbAlion. instead of 
having a plane of division wtnlch cuts the 
cell m two, a small pimple begins to arise 
on the surface of the reproducing cell. 
This pimple, composed of a small portion 
of the protoplasm of the parent cell, rapid- 
ly enlarges and eventually cuts off from 
the parent by ingrowth of its wall closing 
the passage between them. It is interest- 
ing to find among the algSB, types of 
branching algee in which both of these 
modes of growth are employed. Figure 4 
is a drawing from an alga found in the 
Mississippi river; its counterpart can be 
found in almost any pool of water. It 
gives us an interesting example of the em- 
ployment of both modes of cell reproduc- 
tion in building up a body which is a little 
more elaborate than that of Spirogyra. 
Here we have the linear filaments, but 
starting from cells are lateral filaments, 
themselves linear and branching, produced 
at the beginning (see figure 5) by a proc- 
ess of budding, which budding takes place 
at distal ends of the cells of the filament. 

None of the organisms thus far noted 
attain muchk solidity of form; they are 
consequently restricted to the simplest 
modes of life. We shall see, however, 
that the modes of reproduction which they 
possess are capable, when applied only a 
little differently, of producing bodies of a 
very much higher sort than these. By 
continuous fission, with growth and differ- 
entiation taking place among its products, 
every higher organism is produced. Some 
of the steps by which this result comes 
about will be described in another article. 
Biol. LAb-, Hamllne Univ., Minn. 

Water Gusher in Desert. 
While boring for oil at Engle, N. M., in 
the heart of the famous "Journey of Death 
Desert," an artesian well of water was 
struck which will be more valuable to 
the region than an oil well could have 
been. During the Mexican war a detach- 
ment of soldiers had to cross this srid 
region, and out of 165 all but 14 perished 
for want of water. 



BBAUTY OF MABKBT VBGBTABLBS. 
BY EMERSON BLAKELY. 

Amusement has been offered recently 
by a real or pretended recommendation of 
vegetables for millinery adornment, at- 
tributed to a vegetarian society. Doubt- 
less, the prosaic associations of these with 
cookery will bar them from such use. 
But it is none the less true that beauty of 
form and color abounds in the products of 
the kitchen garden; and the subject has 
been wholly neglected, perhaps because, 
as in other things, it is so continually pre- 
sented to the eye that it is overlooked by 
writers. It has not been wholly slighted 
by the painters; some of the most elabor- 
ate groups in *'stilMife" pictures have 
been made up of vegetables ; and kitchen 
gardens, too, have been the subject of 
paintings, even a field of cabbages, espec- 
ially by Teutonic artists. 

It is in the street that the beauty of 
vegetables is especially forced on atten- 
tion. Of course the vegetables and fruits 
bring their colors with them from the 
country; but it is all along the barren 
street that the beauty is presented most 
vividly to us. How many of the passers- 
by have eyes to see it and feast upon it 
daily ? In autumn it is a glory of color in 
front of every grocery; and the Italian, at 
least, who often presides over it, must en- 
joy a polychromatic delight, for his wife 
chooses blazing hues in personal adorn- 
ment. 

And that suggests a danger that the 
conflagration of colors in women's gear, 
particularly bonnets, that flares out like a 
sunset, may blind us to nature's wonder- 
ful coloring of the commonest things. 
Yes, even vegetables for kitchen pot, 
despite Ruskin's dictum that the refine- 
ments of art are desecrated when expend- 
ed on things of mere industrial utility, 
such as, we may suppose, the pot and 
pan, the shovel and tongs. He instances 
the use of the happiest Greek mouldings 
for shops and elsewhere. Perhaps he is 
right in some applications. The most ex- 
quisite cabinet work may be degraded by 
association with certain uses. But even 
Mother Nature embroiders her stones 
with moss and her stagnant pools with 
delicate aquatic growths. 

But the vegetables, of all artistic tints 
and forms ! The potato seems to be the 
only exception ; it is a pig, alike in form 
and color and dirt. But, if it were well 
cleaned, its buff or red and its argus-eyes 
might count for something, though it 
could never come up to Charles Lamb's 
climax about the delicately delicious roast 
pig, when he says "it is a flower!" 

Take the potato's relative, the tomato. 
When not crimson or yellow, it is pure 
and intense carnelian; and perhaps its 
warm tints gave it the old name "love 
apple." The red cabbage is royal purple; 
it is used by chemists to get a fine vege- 
table color. The egg-plant is purple even 
to blackness, profoundly rich in hue. The 
blood-beet is so deep a purplish- red that it 



may even remind one of Keats' words, 
* 'deep-dyed as with the blood of kings.'* 
The carrot is pure salmon-red, and adds 
its bits of glow to our soup. And then 
there is the bright rose-red of the radish» 
the globular variety of which is some- 
times cut into roses to grace a dmner 
table. The red peppers are appropriately 
of fiery color. 

The yellows are no less rich. Squashes 
delight in this, as well as in all fanciful 
forms, showing all golden effects frouk 
pale lemon-yellow to deepbumins: orange. 
Along with these are the ruddy pumpkin- 
and the rich buff of the ripe muskmelon. 
As to the green products, there are all 
hues and shades, and, in some, these are 
marvellously variegated, as in the blotch- 
ed stripes of the citron melon and the 
well-named snake watermelon; also in the 
curiously netted stripes of the large green 
squash. The whites have their varieties, 
such as the opaque white of turnips, 
sometimes half colored with red; the 
flesh like purity of the parsnip; and the 
pearly lustre of green corn and white 
onion. 

The color is of course enhanced by 
form, in which for variety the squashes 
lead the garden host, with round, lobed, 
pyriform or with swan like shapes. Bat 
what a variety of forms peculiar to eacb. 
of the others mentioned ! And what ful- 
ness of form, as in the rotund compact 
cabbage, the oblate lobed tomato, and the 
melon swelling out between its longitud- 
inal constrictions. In other vegetables- 
we have the charmingly crimped and 
crinkled leaves, and some dissected into- 
fringes and frills, as in parsley and the 
exquisite mats of ''chicory- salad." 

Mingled with the vegetables, in all the 
little Agricultural Fairs in front of the 
groceries, are the various patrician fruits, 
proverbial for their wonders of color and 
form that have ever been the poets' and 
artists' delight. But we sing the vegeta- 
bles, the plebeians. 

The beauty of fruits and flowers has. 
been referred (disproved by recent experi- 
ments with flowers and insects) to the 
sestheticism of aoimals; and where this 
failed, to proximate causes, such as growth 
and the molecular constitution of tissues. 
But it remains true that the outcome is< 
artistic It remains true that here, in co- 
operation with man, there is a great divine 
as if: and if all nature is as by design, we 
may as well drop the two little particles of 
speech. Utility does not reign alone in 
the market-garden ; beauty revels there in 
root and fruit, and smiles forth in the 
green-grocer's display. 

Indeed, the growing foliage only mig^ht 
be arranged in a pretty display for land- 
scape gardening, — say striped-leafed com 
for centre, the red-stemmed and broad* 
leafed rhubarb surrounding this, then the 
purple cabbagje, next the finely fringed 
parsnip, followed by the red- topped beet,, 
and fronted with a border of bright yellow— 
green lettuce-heads« 
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Uees of Weeds. 

Growing plants of whatsoever kind, 
even weeds, draw off into themselves the 
carbonic acid gas, and often other injuri- 
ous gases, and give out oxygen in re- 
turn. So a vacant lot covered with healthy 
growing weeds is much better for the 
public health, and certainly is more pleas- 
ing to the eye than the bare ground. 

Everyone knows that dandelion is an 
excellent pot-herb when taken by itself 
and cultivated. It is not so generally 
known that this is true of chicory, milk- 
weed, and pigweed, although the govern- 
ment is now calling attention to their 
value as food. Prickly lettuce, while not 
thoroughly understood, is known to be 
liked by sheep and is therefore thought to 
have some quality which will eventually 
make it useful. 

Weed investigation has also resulted in 
a great addition to the known foods for 
cattle, and the discovery of a number of 
plants that will fertilize the soil. During 
this century and within recent years a 
score or more of valuable leguminous 
plants have been discovered in what were 
considered weeds, and hardly a year passes 
that new ones are not added to the list. 
They are plants which make food for 
cattle and which, when planted in poor 
soil, improve it by taking Irom the atmo- 
sphere and the deep subsoil things which 
the surface soil needs. The manner in 
which they are known to improve poor 
soil forms a remarkable scientific dis- 
covery. Their roots extend into the 
stiffer and more compact subsoil, where 
no ordinary plant can reach, and after 
loosening and opening it up so that air 
and water can have action upon it, suck 
up from below great quantities of potash 
salts and phosphoric acid. When these 
weeds are plowed under or die, these salts 
and acids are left near the surface where 
Ibey can be utilized by the cereals and 
root crops which live upon them. For in- 
stance, wheat and potatoes flourish well 
where these weeds have gone before and 
•done the work of getting the necessary 
food for them from the subsoil and the 
air. 

Much land is of no value until these 
^Rreeds come in and make it so. This is 
particularly true of sandy soils and re- 
claimed marsh lands, which are deficient 
in potash, a thing necessary in all farm- 
ings land. On these the deeper rooted 
iQgrumes, such as goise, broom, alfalfa, 
Itipines, clover, and the perennial beans 
are of great value. Their roots not only 
reach down very deep and bnng up potash 
from the subsoil in the manner described, 
l^nt their leaves take great quantities of 
nitrogen from the soil. Now. when a soil 
is rich in potash and nitrogen it is good 
soil, and as these plants die and leave 
tbeir gathered potash and nitrogen on the 
^nrface, the sandy and marshy soils be- 
come good land. All the farmer has to do 
is plow these rotting weeds under and he 
bas land on which he can raise cereals. 



root crop, and tobacco>~that hardest, 
most wearing plant upon soil. The gov- 
ernment has induced farmers to try the 
Florida beggar- weed. One experimenter 
reported that by planting it in his field 
and plowing under the annual crops for 
two successive years, the soil had been 
completely changed in texture and color. 
Another farmer discovered that a crop of 
beggar-weed, turned under, will, when 
decomposed, retain near the surface in 
ready reach of the roots of succeeding 
crops not only all the nitrogen that it took 
during the season, but also whatever 
fertilizers were subsequently applied. A 
third reported that all his field produced 
more luxurious crops after having been 
given over one season to a rank growth of 
this weed. — Ainslie's. 
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Poisonous Fungi. 
M. Pietro Pellegrini, an Italian, has 
lately published the results of his re- 
searches upon mushrooms of the poison- 
ous variety, of which the following r^sum6 
may be given. The poison of mushrooms 
dissolves easily in water, and the aqueous 
extract keeps its toxic properties for a 
long time, these having been strongly 
marked at the end of eleven months. The 
poisonous action is not diminished by the 
drying of the mushrooms by heat. Mam- 
mals and birds show a great sensibility to 
the poison, even in feeble doses, but on 
the contraiy it is without effect upon cold- 
blooded aniruals. Tne action is shown 
very cleatly when it is injected under the 
skin; animals, when subjected to frequent 
injections of this kind, acquire a certain 
immunity, and the serum of these animals 
may be used as a remedy in cases of pois- 
oning. 
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New Substitute for Rubber. 
In the Rocky Mountain "greasewood 
plant" an American is said to have dis- 
covered a substitute for rubber. The 
young shoot of the plant has a milky sap 
and the old wood a resinous gum; the 
former is bruised between rollers so that 
the bark is loosened, and the older wood 
is crushed. The entire mass is then in- 
closed in a vessel, mechanically agitated, 
and exposed to the action of carbon bisul- 
phide, carbon disulphide, naphtha, or 
other solvent of india-rubt>er. Aftei: ex- 
posure for some hours to the action df the 
solvent, heat being applied if necessary, 
the liquid is strained off. The liquid sol- 
vent and contained gum are then placed 
in a closed vessel, and the volatile K^vent 
driven off by heat. The gummy mass 
that will not volatilize in the still or re- 
ceiver is then washed in water, either 
warm or hot, and is then subjected to re- 
peated rollings. The gum resulting is of 
a brown color, highly flexible and elastic, 
combustible, and possesses the character- 
istics of india-rubber, except that it has 
rather a balsamic odor, differing from the 
odor of commercial rubber. The gum can 
be vulcanized by the addition of sulphur. 



THE NfiW PALEOLITHIC PAINTINGS. 
BY THE MARQUIS DE NADAILLAC. 

Your valuable paper mentions in a 
recent number a most curious discovery 
made by MM. Capitan and Breuil in the 
south of France. (Acad, des Sciences, 16 
et 23 Sept., 1 90 1. Rev. de TEcole d Anth. 
1901.) Perhaps some details may interest 
your readers. These gentlemen have 
found in caverns newly discovered, dating 
from the last paleolithic period, character- 
istic designs either engraved or painted. 
Findings of this kind are always very 
rare; in France, I can only mention Pair 
uon Pair (Gironde), la Mouthe (Dordogne), 
discovered by M. Riviere, Cbabot on the 
river Ardeche, perhaps a few others. Out 
of France, I only know Altamira, in Spain, 
and I am not sure the figures in this 
cavern are authentic, and if authentic, 
they certainly do not belong to the paleo- 
lithic times. 

The cavern of Combarelles, near Tayac 
(Dordogne), consists in a long trench, 
measuring 230 metres in length, i m, 50 
in breadth, and from 0.30 to 3 m. in 
height. The Brst figures easily identified 
begin on both walls at 119 m. from the 
entrance of the cavern and continue to its 
end. These figures vary considerably in 
size, while some measure one metre and 
more in height, others are no longer than 
a 10. Often they crowd and overlap one 
another ; some, specially at the end of the 
cavern, are shown of a bluish paint and 
covered by a thick layer of stalactites. 

Most of these drawings are well drawn, 
and many are remarkable for the correct- 
ness of their design. The animals figured, 
either in extenso or in parts, are most in- 
teresting for the archeeologist. The horse 
is the most numerous; then comes an 
equid^ very like the hemione; several 
bo\Hd6s, the aurochs being the most re- 
markable; the saiga, a curious antelope; 
the reindeer, and above all the mammoth, 
which till yet has never been discovered 
in France during the latest paleolithic 
times. Fourteen mammoths have been 
identified; their characteristics are easily 
traced ; their high foreheads, teeth, bodies 
covered with hair, are completely distinct 
from all other animals pictured, and must 
hav^ been known to the artist and copied 
out of life. 

One figure may be that of man, but it 
is very doubtfuL A horse seems to carry 
on his back a covering. The drawing is 
wonderful, and the same may be said of 
the Saiga with his straight horns, or of 
the Bouquetin with his horns bent back- 
wards. The conclusion of these facts is 
clear. Man was in those days a contem- 
porary in the south of France of the mam- 
moth and of the reindeer. 

At about two kilometres from Comba- 
relles is another cavern, Font de Gaume, 
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which opens in a cretaceous cliff and like 
Combarelles is along trench, H3 metres 
in length, with three separate branches 
meastirlDg respectively i^, ai, and 48 
metres. The breadth varies between a 
and 3 metres, and the height exceeds 7 
or even 8 metres. 

The 6rst animal figurations' begin at 65 
metres from the opiening: tfaejr arc reached 
by B narrow passage between two walls of 
stalactites. Their character is different 
from all we have seen at Combarelles. 
The figures are represented by slight lines 
filled with black paint, and often the body 
and the legs of the animal are entirely 
covered with the same black paint. A 
number of these animals are of a large 
size. We can mention a reindeer, meas- 
uring I""- 50, and also a small ^quidt who 
does not exceed o. 10 They mjjie us re- 
member the oldest Etmscan pottery; the 
greatest number are painted in red. The 
heads of the aurochs were first painted in 
black and then in red, obtaning a brown- 
ish color. On others the bind parts were 
brown and the heads blaclc. Some are 
covered by stalactites measuring 2 inches 
in thickness. 

Their number is 77. — 49 aurochs. 4 rein- 
deer. I stag, 3 fquid^s, 3 mammoths. 11 
yet to be determined. It is the first time, 
that such a number of figures have been 
found. These figures belong most proba- 
bly to the times which in France carry the 
name of Paleolithic period. Perhaps they 
are not so old as those described before ; 
but in both cases we are justly astonished 
to find such artistic performances in times 
so distant from oms and in which we did 
not suppose a like dvilixatfon. 
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BuddblBt Idols In America. 
Ancient remains of Buddhism in Amer- 
ica are looked upon with doubt by one of 
our noted archteologists. now exploring 
Central America. But the following 
statements by Mr. John Fryer, in Harper's 
Monthly, are worthy of consideration, as 
condensed in Puhlic Opinion, and will 
answer a qnery on another page o( this 

From early times the Chinese classics, 



PEBauAKV, 1901 

of the Chinese emperor La Wing. A.D. 
4;S. there were five bikshns, or Buddbist 
monks, from Cabnl, who traveled there 
and promulgated the knowledge of the 
doctrines, books, and images of Budd- 
hism. Their labors were succesBfnl, so 
that they oixlained monks from among the 
natives; and thus the customs and man- 
ners of the people were soon reformed. 

The manners and customs of the people, 
their forms of government, their marri^e 



ANTIQUE 8TSBL PBN8. 

The small plate of metal used by the 
Nurnberg writing master, Neuhoefer, a 
contemporary of the renowned painter 
Albert Dnerer, has been repeatedly re- 
ferred to as the antecedent of the steel 
pen, also trials with metal pens from vari- 
ous countries long before the present steel 
pen came into use, have been mentioned, 
Imt never was it proven that the Romans 
already used metal pens, until such a pen 
was found at Cologne. Germany, together 
with other antiquities of doubtless Roman 
origin, apA deposited in the city musenm. 
It consists of a hollow bronze tnt>e of not 
quite the diameter of a lead pencil and 
about the same length, one end terminat- 
ing in a pointed split end, having the 
appearance of onr steel pens; pen and 
holder are of one piece. This recently 
found pen is not the only one which has 
been disinterred at Cologne; often such 
pens have been discovered there. 



Complexion and Iron. 
M. Floresco finds that there is a relation 
between the amount of iron in the liver of 
animals and the color of skin and hair, 
the dark having twice the amount of that 
of white animals. 



as well as the historical, geographical, and 
poetical works, allude to a country or con- 
tinent at a great distance to the east of 
China under the name of Fiisang or Fusu. 
Its approximate distance is given as twen- 
ty thousand li, or above six thousand five 
hundred miles. Its breadth is stated to 
be ten thousand 11. or about three thous- 
and two hundred and lifty miles. A wide 
sea is said to lie beyond it, which would 
seem like a reference to the Atlantic 
ocean. Th3 narrative of only one visit to 
the land of Fusang is on record in Chinese 
history, namely that of Hui Shen. a native 
of Cophene. or Cabul. which was the great 
center of Buddhist missionary exertions 
in early limes. The narrative states that 
there was a Buddhist priest named Hui 
Sben, originally a native of Cabul, who in 
the year 499 A. D., during the reign of the 
Emperor Vung Yuan, came from the 
country of Fusang to King-Chow, the cap- 
ital of the dynasty of Tsi. Among other 
things, Hui Sben said tbai the people of 
Fusang were formerly in ignorance of ilie 
doctrines of Buddha, but during the reign 



and funeral ceremonies, their food and 
clothing, the method of constructing their 
bouses, the absence of soldiers and mili- 
tary weapDns. cities, and fortresses, are 
all particularly noted, and agree with 
what is found in no countries bordering 
on the Pacific except on the continent of 
America in general, and in Mexico in 
particular. 

The religious customs and beliefs of the 
nations of Mexico, Yucatan, and Central 
America, their architecture, their calen- 
dar, their arts, and many other things 
which were found by the Spaniards when 
they conquered America, exhibit the iDOSt 
surprising coincidences with the details of 
Asiatic beliefs and Asiatic civiliiatlon. 
Sc much is this the case that independent 
observers who have known nothing of the 
story of Hui Shen have Ijeen coDvinced 
that there must have been some kind of 
communication between America and Asia 
since the beginning of tbe Christian era. 
Searching for traces of Buddhist origin 
among the old names of persons, places, 
and things in America brings to light 
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some curious facts. The name Buddha 
is not in general use in Asia, but instead 
18 used his patronymic, Gautama, or the 
name of his race, Sakbya. Hence we 
may expect to find these names constautly 
tecurrmg in America. In the places 
Guatemala, Huatamo, etc., in the high- 
priest Guatemotziu, etc.. we find echoes 
of the first of these names. In Oaxaca, 
Zacatecas, Sacatepac, Zacatlan, Sacapu- 
las, etc., we find more than a hint of the 
second. The Buddhist priests in Tibet 
and North China are called * lamas," and 
the Mexican priest is known as the 
''tlama.*' When we come to look for 
visible traces of Buddhism among the an- 
tiquities of Mexico, we are soon amply 
rewarded. Images, such as in the illus- 
tration, and sculptured tablets, ornaments, 
temples, pyramids, etc , abound that can 
not well be ascribed to any other source 
with the show of reason. 
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Arctasooloffy Vindicates History. 

One would think that the pr^'^saic mat- 
ter-of-fact Anabasis of Xenophon the last 
thing to be attacked by destructive critics. 
But one of our ambitious young college 
professors has lately attempted it. The 
editor of The N. Y. Sun, who is not par- 
ticularly conservative, says, *'We are glad 
to say ttiat the assault on Xenophon*s 
credibility fell fiat upon the archaeologists. 
The day of German sceptical criticism is 
past The most brilliant demonstrations 
of Teutonic logic and scholarship have 
been upset by the brutal retort of pick and 
shovel. The poetic myths of Homer have 
been turned into something like reality by 
Schliemann*s digging up Ilium and My- 
cence. Niebuhr's brilliant demolition of 
early Roman history, after being accepted 
by scholars for nearly half a century, has 
been discredited by the later discoveries 
in the Roman forum. 

More and more scholars are coming to 
the conclusion that Livy and Herodotus 
and the rest knew what they were talking 
about and were not credulous fools or 
liars. The story the Egyptian priests told 
the Father of History about the four lakes 
from which the Nile rose has been shown 
to be pretty nearly true, and Ruwenzori 
may be after all the Mountains of the 
Moon. So Livy's black stone from which 
Romulus was snatched to heaven has been 
found. While proving nothing about the 
truth of t\ie legends, it shows that Livy 
simply repeated what Rome believed. 

Archaeologists in the last ten or fifteen 
years have demonstrated the truth of 
many a story, heretofore held to be myth- 
ical. In Egypt they have brought to 
light not only the first dynasties but civil- 
izations that antedate these by thousands 
of years. In Crete it seems likely that 
traces of King Minos and of the Minotaur 
story have been found, existing in very 
early times. Wherever ihey have dug 
trusting to the old historians and geo- 
graphers, they have found something. 
The day of sceptical criticism, we should 



imagine, has gone by so far as archaeology 
is concerned. The danger is rather of too 
great credulity for a good many years to 
come, in view of the wonderful finds that 
have been made. It is not the archaeolo- 
gists who will accept destructive criticism. 
Whatever mistakes Xenophon made, he 
knew what he spoke of better than his 
critics, German or American. The Anab- 
asis has all the earmarks of a personal 
narrative and a truthful one." 
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Oldest Latin Inscriptions. 
Harvard has recently received from 
Italy a cast of an ancient inscription found 
in the Roman Forum under the so called 
black stone, where Romulus is supposed 
to have been buried. This is the oldest 
Latin inscription that has ever been dis- 
covered, and is thought to date back as 
far as the seventh century B. C. The 
original inscription is on a stone pillar, 
broken half way up. This is thought to 
have been broken when the Gauls sacked 
Rome in the fifth century B. C. The in- 
scription is thought to contain certain 
directions for offering sacrifice. 
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First Maps of Amerloa Found. 
Musty with the cobwebs of 400 years, 
there have just been found in the castle of 
Wolfegg, Wurtemberg. the first maps that 
ever contained the name and geographical 
outlines of America. The maps were dis- 
covered by Rev. Joseph Fischer, a priest, 
who is professor of geography in Feld- 
kirch, the capital of the Austrian province 
of Vorarlberg. They bear respectively 
the dates of 1507 and 15 16. They are in 
a state of remarkable preservation. The 
earliest is believed to have been drawn 
under the personal supervision of Colum- 
bus German geographers consider this 
find very important. Ror years the maps 
were regarded as hopelessly lost. Nor- 
denskjold, in his last work, referred to 
their existence as a legend. 
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Bome Fllnt-Chlppers Not Prehistoric. 

Flints were used for muskets, within 
the memory of some now living, and it 
illustrated the work of the prehistoric 
tribes, if not by the same means. Now it 
appears that the industry has been re- 
vived in Norfolk villages, England, to 
supply the British troops in South Africa 
with fiints for lighting pipes, in the ab- 
sence of matches. 

»» 

The Fire- Walkers' Equal. 

Mr. O. T. Mason reports, on the author- 
ity of a chief of the Cceur d'Alenes, that 
years ago a medicine-man of his trit>e, 
while singing and dancing, accompanied 
by all the Indians, went to a vessel con- 
taining cold water and sang, and, while 
all were watching him in awe, he slowly 
took red-hot stones in both hands and 
dropped them into the basket of cold 
water. The water was healed and not a 
blister or burn could be seen on his hands. 

For the old and extensive rite of fire- 
walking, see Popular Science, 1900. 



Meohanioal Devices In Bgirpt. 

The inclined plane, says the Carpenter 
and Builder, is, of all mechanical powers, 
the one rightly supposed to be used by 
ancient Egyptian engineering, classic 
writers having mentioned it, and it proba- 
bly was used for building the Pyramids. 

Nile mud furnishes so convenient a sub- 
stance for constructing inclined planes of 
sun-dried bricks that an engineer of the 
present day would probauly build a pylon 
at Thebes in the same way instead of 
using scaffolding and cranes, providing 
that his human labor was unlimited in 
quantity. It must also be remembered 
that timber was always very expensive in 
Egypt The use of the wedge is but an- 
other application of the inclined plase, 
and was undoubtedly as well known to the 
ancient Egyptians as to ourselves. The 
use of the screw is more difficult to trace 
than any other of the mechanical powers. 

We find among the tomb paintings ex- 
cellent examples of the use of brace and 
bit and whip drill for boring holes, but it 
does not follow that the bit was the shape 
of a screw, for a spoon drill might have 
been used. 

Regarding the Egyptian knowledge of 
hjrdraulics and hydrostatics, we can only 
infer that it was extensive enough to meet 
their requirements Mechanically speak- 
ing, the Greeks discovered the Egyptians 
just as the Jesuits discovered the Chinese 
300 years ago. In both cases there was 
the same rudimentary knowledge only of 
all the sciences and arts. 
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Oave-Man's Body Found. 
Not long ago the perfectly preserved 
body of a man was discovered in a sealed 
up cave in the French Pyrenees, where 
stone was t>eing quaried. Beside him 
were some implements of stone and a 
drinking cup made of bark. There were 
also the remains of a fire, and some bones 
of animals, which fell into dust soon after 
being exposed to the air. The body was 
wrapped in what is probably the skin of a 
cave- bear. The man must have been 

large and athletic. 

<■» 

The Doe's Ancestor. 
Such is the title of an item about a 
•^prehistoric dog," the only skeleton of it 
in America, and this dug up in Wyoming 
and set up in the Yale museum, 6 ft long, 
plus tail 3^ ft The dog genus Canis in- 
cludes wolves, jackals, etc., and fossil 
remains of the family are not rare. The 

Uter dog is probably of composite origin. 

t» 

A Bteaxh Draffon. 

French ingenuity has outrun the Yankee, 
if it be true that a novel stage property is 
to make its appearance at the Paris Opera 
in Siegfried. It is a dragon propelled by 
steam, and much more lifelike in Its action 
than any stage dragon hitherto used. It 
will jump and leap all over the stage, and 
will give Siegfried a very bad time — 
especially if anything goes wrong with the 
works. 
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I minerals I 

[EdilHllljA C, BA.TM1. 

Apattte was named by Werner from a 
Greek wurd meaniaEC to deceive, because 
ihe older mmeralosi^ts often referreil it to 
many other species. Perhaps the name 
given no other mineral excites more com- 
ment by oD« liiat bearinK it ihati does this 
one of apatite, because of its sound rela- 
tion to a word of sometimes deceptive de- 
sire — appetite. 

Apatite is an ortbopbosptaate of calcium 
with either fluorine or chlorine, or both, 
and crystallizes in the hexagonal system. 

Apatite occurs commonly in metamor- 
phic crystalline rocks, especially in gran- 
ular limestone and in melaliferous veins. 
It is widely distributed; common in mi- 
nute crystals in volcanic rocks, in crystals 
of varying Gise in caldte. and is deposited 
it) granular form in extensive beds. Crys- 
tals are sometimes of great size. One 
crystal (ound in Buckingbaii], Quebec, 
weiRbed sjo pounds and measured 73^ 
inches in circumference The range of 
colors is wide, gtesn predominating. The 
crystals loose or In matrix are very pleas- 
ing as miaeraloglcftl specimens. 

Apatite i^ used chielly for fertilizing 
purposes, and was mined in quantity at 
several places in Ontario pnor to [89S. the 
yield in 1889 exceeding 30.500 tons. The 
decline of the Canadian mines was due to 
tbe discovery Dear Charleston, S. C, and 
at other points in the Atlantic Coast 
States, particularly in Florida, of Immense 
beds of coprolites. a nodular phosphate 
ot organic origin. A singular interchange 
relative to the mineral industry between 
Canada and the Southern States is to be 
noted. As is here shown the phosphate 
industry of Canada was seriously in- 
terferred with by that of the Soutbem 
Stales. Recently there was discovered in 
Canada near the apatite mines, targe de- 
posits of cornndum. a mineral in much 
demand and heretofore mined in the U. S. 
most exteniUvely in North and South Car- 
olina. Tbe corundum is mined in Canada 
much more cheaply than in the CaroKoas, 
and it remains to be seen to what extent 
the Northern corundnm mines will cripple 
those of the South. 

Dc v eloptiig. — To see a thing develop, — a 
photograph, a picture under an artist's 
hand, a bud into a bloom, a seed sprout 
up into n plant, is one of the most inter- 
esting entertainments one can enjoy. But 
to see a crystal develop as nature does it, 
is denied us. We may experiment with 
chemicals to make a demonstration, but 
the product is so purely artliicial as to be 
unsatisfactory when coufwred with the 
real thing. Tbe beautiful modellings of 
the agents of the mineral kingdom are all 
worked out In caverns beyond our ken. 
Sometime we may lind a way to break 



into caverns and see crystals grow as we 
now sometimes see stalactites grow. 

Speaking of growth, as related to a 
collection of minerals or anything else, it 
Is healtblest when made trom a small be- 
ginning. The sight of a :,ingle crystal 
should excite a^ much wonder and Interest 
and a desire to know something about it, 
to posses'! one and then to collect many, as 
would the sight of a collection. It is 



ONTARIO. 

again a matter . of development. One 
must digest to appreciate a good thing. 
Desire and reverence make the ideal lover 
of anything woi-th the having. 

In Artiooa, mlna bave abadute flnt right 
to watcf, whether the bame Is being, used 
for agricultural purposes or not. A water 
right owned by a iarmer can be condemn- 
ed by a mining company if the latter 
shows that it in absolutely necessary for 
mining purposes. Of course, tbe mine 
company usually is compelled to pay 
pieCty steep damages on so acquiiing 
water rights. 

MacUc^The Vermont quarries have 
furnished nearly all the best quality of 
marble used in the east The recent dis- 
coveries in Washington of several im- 
mense ledges of fine quality marble, so 
placed as to make quarrying easy, will, it 
is said, make that state the banner pro- 
ducer of this building stone. 

A New Cave. -Early in December last, 
a new and wonderful natnral cave, be- 
lieved to be one of the largest known, was 
discovered in the canyon of tbe Jefferson, 
about so miles ea»t of Butte, Montana. 
A partial exploration by a small partv 
was made to a depth of nearly 1,000 feet 



and of about to miles of paotages. Arti- 
cles of stune and copper and some bones 

Mining Terms are curious enougb to 
warrant an cKposition of their mcaninic- 
It may be said that thtre are four f-eneral 
methods for ihe development of a mining 
vein or lode. 

Pirst-The sinking of a shaft direct on 
tbe vein Itself. 

Second— Wbere tbe vein outcrops down 
tbe sides of a steep slope or mountain in- 
cline, the running of a tunnel on the vein, 
which kind of tunnel is kn^wn as udii. 

Third— The rLinmngof a tunnel at right 
angles with the vein, with tbe view to 
reaching it at a given meafured depth be- 
low Ihe outcrop, known as a cross cut: and 
Fourth — The sinking of a perpendicular 
shaft, with oc-.:asional cross-cuts, develop- 
By all odds the most satisfactory and 
economical method of developing a vein, 
where it can be adopted, is that known as 
toe adit tunnel. This is a tunnel, which, 
while it develops tbe vein itself and acts 
as a drain for the exit of water, at tbe 
same time is dnven on tbe mineral. Tbe 
sinking of the shaft on tbe vein is second 
in importance, and, in fact, until the char- 
acter of the pay slreak has been clearly 
determined, It might be ranked first in 

To "slay with your mineral" is a pre- 
cept too otten neglected by unskilled or 
uninformed miners. Many of these have 
no sooner uncovered an attiactive looking 
mineral lead than they at once begin to 
calculate how much easier it would be to 
remove the ore through a cross cm tunnel. 
the mottth of which is located at a long 
distance from the vein itself; hence, tbe 



country mountain sides in certain districts 
are honeycombed with the vain results of 
this over-con Rdence In the contlnnance 
and continuity ot mineral veins. After 
ibe pay streak has been clearly located 
and defined by means of a shaft, generally 
an inclined one. upon the vein, it wfll do 
to sink a perpendicular sbafi. crossing tbe 
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vdn at a given deplli, cross cuts from , 
which may be used in devcloploK same. 

The last and most questionable metbod ' 
of developing miulag property in its in- > 
itial stages is tbat of a crosscut tunnel, 
and yet when the coaliauiiy of the vein 
has beea sufficieally esiablisbed to give 
assurance that it continues to ^reat depths, 
the croas-cut tunnel often becomes a very 
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valuable Tactor in the economical removal portant pait of the outHC. Indeed, It : 



something which the average amateur : 



35 

In many of the faiturcs of the beginner 
the leus is blamed, when In reality the in- 
correct exposure or faulty development is 
the cause. The purpose of the lens is to 
collect or gather in the reflected light rays 
of tbe object, and project them, sbarp'and 
distinct, at its focus. It Is therefore gen- 
erally conceded that tbe better tbe quality 
of tbe lens, the better or sharper will be 
the negative or print. Conversely, the 
poorer quality lens used would result io a 
like inferior photograph. Continning this 
reasoning still further, it would seem that 
no lens at all wonid produce no picture. 

Even wiib tbe wide knowledge now ex- 
tant on the subject of photography, it will 
be a surprise to many to know tbat excel- 
lent pbotograpbs may be taken absiriutely 
with no lens at all. 

The photos here reproduced were taken 
with an ordinary 4x5 bellows camera 
with tbe lens and shutter removed, and 
tbe opening closed by pasting over it a 
double tbicknessof black or opaque paper. 
Oppasite the centre of the opening a hole 
was made by carefully piercing with an 
ordinary household pin. Tbe distance 
from the pin hole to the plale was seven 
Inches, and the exposure eight seconds 
with a Cramer Crown plale. bright sun- 
light. In the reproduction many of the 
light and shadow effects are lost, but the 
beautiful soft effects presented by this 
method are entirely lacking when a lens 
is used. As it was stated to tbe writer, 
"Pinhole photography takes B picture the 
same as it is when yon look at It, tbe 
shadows are not made to look twice as 
dark as they really are, which Is usually 



of mineral, and especially for drainage. 
Adit— A boritontul tunnel to tbe vein. 
Apex— Tbe top or higher point of a vein. 
Breast — Tbe face of a tunnel or drilt 
Contact — A junction of two kinds of rock, 

sncb as limestone and porphyry. 
Cross-Cut — A level driven across tbe 

course of a vein. 
Dip— The slope or pitch of a vein. 
Face— The end of a drift or tunnel. 
FAULT^Tbe displacement fby nature) of 

a stratum or vein. 
Feedeb — A small vein entering into a 

larger vein. 
FissHRK Vein— A crock in the earth's 

crust containing minerals. 
Foot Wau.— Rock beneath a vein. 
Hanging Wall — The layer of rock or 

wall overhanging a lode. 
I>ODE— A metallic vein, or any regular 

course, whether metallic or not. 
Pocket — A rich spot In a vein or deposit. 
Stopr — Steplike: to excavate in tbe form 

of steps. To fill with rubbish the space 

from which the ore bas been worked 

Stulls— A framework to support tbe rub- 
bish when Sloping. Pinholl pbmo by R. ConWin. bright sun, 8 SECONDS EXPOStJKE. 

Stump — A hole in the bottom of shaft or 

tunnel for collecting tbe water. constantly improving upon by selling the the case in photography." 

Vein — An aggregation of mineral matter old and buying a new and better. There The proper way to arrange the camera 

in rock fissure. are many amateurs who are to-day using for this work is to remove the lenses, but 

Winze— A shaft sunk from one mine level a lens costing as much as two hundred retain tbe shutter, and place back of it a 

to another. dollars or even higher. disc of ruby-colored celluloid with a pin- 
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hole in the center. Pocassing is not 
necessary; but it is well to examine the 
ground glass before making the exposure, 
to determine the size of the desired object. 
When the focubing cloth is first placed 
over the head, it is diflScult to see the 
image as the light is vety dim ; but when 
the eyes become accustomed to the light, 
it is readily discernible. 

The further the pinhole from the plate 
(or the longer ihe focus) the larger will be 
the object on the plate, and vice versa. 
With a short focus a very wide field can 
be photographed, but the exposure re- 
quired is much shorter than with the long 
focus. 

It IS not necessary to have a camera 
arranged as described above; one who 
does not possess a camera may use any 
light-tight box with a pinhole on one side, 
and a plate fastened on the other. The 
distance between the two may be arranged 
either for a **wide angle," or * 'rectilinear*' 
eflfect; seven inches is very satisfactory 
for ordinary purposes. It is not necessary 
to have even a plate-holder, as the plate 
can be placed in the box while in the dark 
room, and as there is no focusing to be 
done, it is a simple matter to make the ex- 
posure. 

Pinhole photography affords new pleas- 
ures to many, and with ordinary care and 

fast plates gives beautiful results. 

»» 

Photoffraphlo Notea. 

The old social custom of "showing the 
photograph album" has now become quite 
the fashion again, and it is undoubtedly 
an improvement on the original. The 
old, stiff, staring daguerrotypes have been 
replaced by the more pleasing results of 
some member of the household, for nearly 
every household has at least one ''camera- 
fiend." So when the friends gather to- 
gether, out comes the album, and the 
visitor gazes upon the array with a critical 
eye, when the usual discussion of *'expo6- 
ure." ''developer," ^'diaphragm." etc., is 
sure to follow. Many a bright evening is 
spent in this way, evenings that would 
otherwise t>e dull and uninterepting. 

It is stated on good authority that to 
preserve negatives for any great lengih of 
time, one fixing bath is not sufficient, and 
there is nothing gained by having it more 
than ordinary strength. Removing the 
plate to a fresh bath of same strength 
after all traces of chloride of silver have 
disappeared, and following by careful 
washing, renders the negatives in con- 
dition to keep indefinitely. 

'*Fuzziness" is the name given to the 
new-school prints, sometimes called artis- 
tic, or high art photography. There are 
still many who prefer the distinct, sharp- 
cut, immaculate print of the perfect focus, 
to the smeary, "fuzzy" creations of the 
"artistic" photographer. Photography at 
Us.best is mechanical, and "fuzziness" is 
mt an attempt to imitate drawing in 
rayon or pastel, or something else which 
a.an art in reality. 




THE EAR AND ITS OARE. 
BY O. B. SALISBURY. 

Little notice is commonly taken of the 
outward form of our organ of hearing, and 
even artists do not give it much consider- 
ation as a rule; yet tbe formation and 
shape of the ear will amply repay those 
who give it close attention. Our modem 
portrait painters seldom go into minute 
detail of it Tney seem content with a 
{general outline and a rough touch here 
and there, showing the principal points. 
Tbe sculptors are more particular, and, 
among tbe antique, one seldom sees a 
good piece of statuary without noticing 
that great care has been taken to correctly 
model the ear, which shows it was regard- 
ed as worthy of study. 

A wt 11 formed ear is an object of beauty, 
and like all other things in the realm of 
nature, is exquisitely adapted and designed 
for the function it performs— that ot col- 
lecting and concentrating the undulations 
of sound. Add to this the color of the 
ear and a new element of t>eauty is con- 
tributed. Ears vary greatly in form and 
size and sometimes assume distinct pecul- 
iarities in shape. Women have much 
better shaped ears than men. They are 
usually much smaller, and lie closer to the 
head. Some people possess a singular 
muscular power over the ear, and can 
move the upper part at will; but it is 
rarely met with. 

The structure of the ear is worth study- 
ing from an anatomical point of view. 
Beginning with the outer fold or ridge, 
called the helix, which forms the outline, 
it is composed of thin cartilage and integ- 
ument The next prominent ridge is the 
antihelix, which in some people is very 
largely developed, but in a well formed 
ear projects very little beyond the level of 
tbe helix. Between the helix and anti- 
helix is a narrow curved groove, the fossa 
of the helix ; and in the fork of the anti- 
helix is a somewhat triangular depression, 
the fossa of the antihelix. The little knob 
that projects from tbe foot of the anti- 
helix is called the antitragus. The deep 
well in the centre of the ear is the concha ; 
and last of all the fleshy part t>elow is 
called the lobe or lobule. 

The concha, so termed from its shell- 
like form, plays the most important part 
in reflecting the vibrations into the inner 
ear;- in fact, all these projections and de- 
pressions are of importance to our hearing, 
and play their own parts in conveying the 
undulations of sound to the drum of the 
ear. A recent experimenter adds the di- 
rection of the sound as an important 
function. 

Owing to the immense variety of size 
and form in ears, it is somewhat difficult 
to definitely classify them ; but they may 
be roughly divided into two divisions 



which are easily identified — Div. I, with 
curved pendulous lobe; Div. II, with 
straight lot>e. 

Besides the peculiarities of shape, tbe 
ear may be large or small, protruding or 
flat, and straight or sloping. Some ears 
have pointed tops, while others have not 
Small and thin ears usually denote deli- 
delicacy and refinement; and abnormally 
large, thick ears are associated with a 
sensual and coarse nature. 

Ears of the first division are by far the 
most common, while not more than one 
person in fifty possess the straight- lobed 
ear of the second division. This peculiarly 
shaped ear is often hereditary, and can 
be traced back in some families for gener- 
ations. People with musical tastes gener- 
ally have large and prominent ears; while 
the thin, angular ear is said to denote bad 
temper and cruelty. The ears of many 
great philosophers and statesmen have 
been noticed to be large and sloping. As 
age increases, the ear becomes more an- 
gular and marked. A beautiful ear should 
be slightly sloping, the whole being a 
series of graceful curves, the antihelix 
without undue prominence, and the lobe 
decided, without being heavy. 

From our youth upwards, the ear docs 
not receive much consideration. It U 
pinched to signify pleasure, it is some- 
times boxed to denote anger, and even 
pierced or bored for purpose of vain orna- 
mentation. The very ancient but barbar- 
ous custom of piercing the ears, which 
now we are glad to observe is considered 
unfashionable, has spoiled and disfigured 
the shape of thousands of ears through 
the perforation of the lobe for the purpose 
of wearing earrings. 

The study of the form of the human ear 
is exceedingly interesting, and one that is 
now receiving the attention of many sci- 
entists. In Italy, Grermany and France, 
investigations have been carried on for 
some years, and a great deal has been 
written on the subject, although an long 
as three centuries ago ancient psycholo- 
gists endeavored to prove that tbe ear is 
an index of character. As it is now 
almost conclusively proved, from recorded 
investigations that the ears of many per- 
sons afflicted with lunacy, epilepsy, idiocy, 
and a large number of criminals, exhibit 
marked peculiarities in their formation, it 
is quite possible the ears of normal per- 
sons may be found on close observance to 
reveal some of their chief characteristics. 
From these facts it will be seen that tbe 
form of the ear will repay the study of the 
careful student of human nature. 

The ear as an organ is extremely sensi- 
tive, the slightest changes affecting the 
circulation, causing the flushing and red- 
ness often noticed, especially in persons 
of nervous temperament 

As to the care of the ear. the ears of 
some children have a tendency to pro- 
trude, and should receive attention when 
they are young. During sleep they often 
get doubled, and then the bead lies on 
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them — a habit which, if not checked, will 
<-aase the ears to grow misshapen and 
protruding. To prevent this, a close cap 
•of some stiff material, made to cover the 
•ears, should be worn at night till the child 
:grows older. Instead of the cap, the ear 
may be bound to the head by a band of 
linen, a ribbon, or by the hair. 

Where the opposite defect exists— that 
is to say, where the ear is set too close 
against the head, a wedge-shaped fold of 
linen, worn for a time at night between 
the ear and the bead, will generally suf- 
^ce to separate them somewhat. When 
the fashion of wearing the hair will admit 
of it, this result may be hastened by let- 
ting a lock of hair take the place of the 
wedge of linen during the daytime. 
Inhere the ear is deformed beyond all 
liope of remedy, a judicious arrangement 
of the hair will do much to disguise the 
<leformity. The present fashion of draw- 
ing the hair down over the ears is advan- 
lageous in such cases. 

Owing to tuc peculiar conformation of 
the ears, which causes them to retain in 
their grooves and depressions the insen- 
sible perspiration and the particles of 
dust which collect there, the most scrupu- 
lous cleanliness should be observed with 
respect to them. They should be care- 
fully cleansed every morning with a super- 
fatted soap and warm water; while ben- 
zoin lotion and rose water, or other mildly 
aromatic water, may be used with special 
propriety here. In drying the ears, much 
liarm is sometimes done by the common 
babit of making a screw of a corner of the 
towel, and driving this into the ear. 
They can be dried thoroughly and safely 
l>y the gentle use of a soft towel. 

The wax which is secreted by the glands 
of the ear, and which is nature's barrier, 
^s has been said, against intruding insect, 
43ust, impure exhalations, and loud sounds, 
should, nevertheless, be removed occas- 
ionally, as it sometimes hardens into a 
'Solid mass, producing temporary deafness, 
And causing, if allowed to remain, serious 
•changes in the shape of the passage, and 
«ven symptoms resembling diseases of the 
l>rain. When the wax has been allowed 
-to accumulate in this way, it is especially 
-necessary to use the greatest care in re- 
moving. A little oil of sweet almond 
dropped into the ear helps to soften the 
-wax. The ear should then be syringed 
^with tepid water, the greatest care being 
employed in the operation, as the ear- 
•^Irum might otherwise be injured, and the 
-wax removed with an ear spoon. After 
^his. the drum-head may be forced slight- 
ly outward by taking a long inspiration, 
•<:losing the mouth and nostrils, and forc- 
ing the air against the middle ear. 

When there is a discharge from the ear, 
syringe with a weak solution of boracic 
^acid in warm water, and put salicylic 
vool lightly into the ear after. In the 
.<:ase of earache, which is frequently caused 
l^y cold and damp weather, equal parts of 
.oil of sweet almonds and laudanum will 



give relief. Never push small pieces of 

wool into the ear ; they may get into the 

ear passage out of reach and do mischief. 

The ear is a feature of beauty, and, for 

this and its use, is worthy our attention 

and care. 

<■» 

Cure for Hlocough. 
A young girl suffered for four days 
without cessation from singultus, about 
thirty spasms to the minute, the attack 
being due, apparently, to some gastric 
disorder. When she put out her tongue 
for a few seconds it was found the hic- 
cough ceased. She was then ordered to 
stick out this memt>er at regular intervals 
for a few minutes, at the termination of 
which only a few slight spasms followed. 
She was then ordered to repeat, when the 
singultus ceased altogether, and did not 
again return. It therefore would seem to 
be proper to try continuous or rhythmic 
traction of the tongue in these cases. — 
Revue de Ther. pd. 

^¥ 

Treatment of Sore Throat. 

One of the best remedies for sore throat 
is a compress worn over the throat at 
night. A piece of muslin or light cloth 
about half the size of an ordinary hand- 
kerchief should be folded so as to cover a 
space of about three or four inches, wrung 
lightly out of cold water, and placed 
around the neck. This should be covered 
by a piece of rubber cloth, oil silk, or 
oiled muslin. A long, narrow strip of dry 
cloth should now be wrapped around the 
neck in such a way as to hold the com- 
press firmly in place. If this compress is 
so put on as to retain its place, prevent 
evaporation, and exclude the air, it is an 
admirable remedy. It should be put on 
when retiring at night and taken off in 
the morning on arising, the neck being 
then washed off in cold water and rubbed 
until the skin glows.— Diet. & Hyg. Gaz.pd 

<«» 

Oamphorated Olycerlne for Blisters. 

After the application of blisters, fatty 
dressings or boric acid vaseline are often 
prescribed for dressing the wound. Sen- 
lecq points out that all such oily sub- 
stances are unsuitable for the purpose, 
since they give rise, with the least trace 
of canthardin. to a fresii blister. Cam- 
phorated glycerine is a much more suita- 
ble dressing, since not only does glycerine, 
as pointed out by Piccard^ arrest the blis- 
tering effect of cantharidin, but the cam- 
phor, at once antiseptic and sedative, also 
counteracts the harmful effect of that 

poison on the bladder. — Union Pharm.pd. 

»» 

Cancer Cure. 

A case of recovery from malignant can- 
cer, said to have been brought about by 
the application of violet leaves, is attract- 
ing attention in London. This old-wom- 
an's remedy was tried after all approved 
methods of treatment had failed. The 
fact of a cure is authenticated, but whether 
it was the result of the violet leaves can- 
not be known without further trial. 



Various Copies 

PROBLEM OF ABBIAL NAVIGATION. 

BY w. S. 

In an article published recently in the 
North American Review, Rear Admiral 
S. W. Melville, engineer in chief of the 
United States Navy» gives a very clear 
exposition of the difficulties appertaining 
to the problem of aerial navigation. 

Admiral Melville evidently feels very 
strongly the responsibility devolving upon 
the members of the engineering profession 
in their position as leaders and shapers of 
modem progress and industry ; and in his 
article has shown conclusively the opinion 
of one engineer, at least, upon this much 
mooted question. 

The engineer of to-day must not only be 
equipped by his technical knowledge to 
solve purely physical problems, but to be 
successful he must also be able to grapple 
with and master the commercial end of an 
undertaking. The question that confronts 
the engineer is not only can a thing be 
made, but can it be made to pay. 

It is from these two standpoints that 
Admiral Melville treats the problem of 
aerial navigation. There is nothing in all 
probability more hedged about with diffi- 
culties that the construction of **the dirigi- 
ble balloon." The inability of a balloon 
to maintain its shape has alwa3rs to be 
dealt with. The internal pressure upon 
an open bottomed hydrogen-filled balloon 
is only one and a half pounds per sqtiare 
foot ; this will give way and collapse under 
the impact of a moderate wind of only a 
few miles per hour, and it is hardly feasi- 
ble to support the surface of such a balloon 
with a metal framework, owing to the 
great size to be supported and the weight 
of material. 

If the balloon be closed at the bottom 
and inflated with hydrogen gas under 
pressure, it is better able to resist the 
impact of the wind, but the external air 
pressure decreases rapidly as the balloon 
ascends, for the rarity mcreases with the 
altitude and danger of its bursting from 
the interal pressure is imminent The ten- 
sile strength of the material from which it 
is made must be limited necessarily by 
its weight A balli^n has to be made of 
enormous size in order to carry sufficient 
propelling power to maintain its position 
against the wind, and here, too, the 
weight of material is a consideration ; the 
larger the balloon the stronger and heavier 
must it be made. Nature has to depend 
upon the strength of bone (phosphate of 
lime) and muscles in constructing her 
fiying machines, and has probably reached 
the limit of posF.ibility as far as size is con- 
cerned with the material with which she 
has to work. 

Man's chief advantage over nature lies 
in his ability to use stronger material; 
however the span is so great from the 
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weight of the largest bird to that o£ the 
smallest machine capable of supporting 
itself and a human being, that it is ex* 
tremely doubtful whether steel can be de- 
pended upon to accomplish the desired 
result. 

If steel does prove strong enough to 
make this the minimum size of a human 
flying machine, what is to be used in the 
construction of a larger machine of practi- 
cal commercial value ? Man will still have 
to contend with the same difficulties that 
confront nature. An insect can hardly 
fall far enough to sustain an injury from 
the fall; a man may not slip with impuni- 
ty upon the ice.' 

The strength of material must always 
increase vastly more in proportion than 
does the size, and in aerial navigation the 
strength of material must always be limit- 
ed by its weight— as the strength of ma- 
terial increases as the square of its dimen- 
sion while its weight increases as the 
cube of the same dimension approxi- 
mately. 

Therefore the construction of a practi- 
cal flying machine seems extremely doubt- 
ful, and in the light of our present knowl- 
edge one of any real commercial useful- 
ness is almost beyond the pale of possi< 
bility. 
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THE GOLD HUNTERS OF COLOBADO. 
BY H. A. CRAFTS. 

The Colorado prospector probably typi- 
fies the human attribute of hope as com- 
pletely as any other member of the race. 
He seems never to be discouraged, and no 
doubt dies with a vision of rich gold mines 
before his fading sight. He seems to be 
an exception to the rule that **hope de- 
ferred maketh the heart sick.*' The reas- 
on for this is probably in the fact that 
there is enough life and excitement about 
his occupation to keep his hope stimulated. 
And I am not sure but what he is to be 
envied after all, for he seems to live con- 
tinually in the midst of bright dreams. 

Then there is the delightful uncertainty 
about hLs life that there is in throwing 
dice. The next stroke of the pick, the 
next thrust of the shovel, the next wash- 
ing from his pan may reveal the nucleus 
of a fortune. Then each hour, each day, 
each month, each season in their endless 
succession may have in store the golden 
promise of wealth. 

And now and then comes the full reali- 
zation of the most fervid dreams. After 
long years of alternate hope and disap- 
pointment, of changing from place to 
place, of labor, hardship and privations, a 
single turn of the wheel may bring upper- 
most the lucky number, the talisman of 
untold wealth. Herein no doubt lies the 
fascination of the thing, the quality that 
appeals so strongly to the gambling pro- 
pensity of the average man. 

So gold hunting in Colorado is not con- 
fined to the •'tenderfoot" who has been 
thrown by the upheaval of popular excite- 
ment and set adrift among the hills and 



gulches, but has become one of the estab- 
lished industries of the state. The ranks 
are recruited from both young and old, 
the young taking it up as a career, the old 
as a makeshift after many other inven- 
tions have failed. The field has no limits ; 
when the surface has lt)een explored there 
still remains the hidden recesses of the 
rocks to be penetrated. 

But when will the surface ever be 
thoroughly explored ' The state of Color- 
ado has an area of more than 103,000 
square miles, more than two-thirds of 
which is mountainous and having mineral 
possibilities. And how cunningly are the 
precious metals hidden! For more than 
twenty-five years the gold bearing earth 
of Cripple Creek was tramped over before 
its mineral wealth was discovered. So 
the Colorado prospector is in no imminent 
danger of losing his occupat4on. 

Tlie Colorado prospector, if he has not 
sufficient financial backing of his own, has 
no great difficulty m enlisting some from 
outside. And from my observations I 
should say that the ordinary prospector is 
not usually possessed in his own right, 
and in the first instance, with a plethora of 
worldly wealth, but if be has a smooth 
tongue, a plausible tale and possibly a 
few samples of ore in his pocket, this 
difficulty may be readily overcome. 

First there is a near relative or personal 
friend that may be appealed to for aid; 
then there are business men, professional 
men, etc., in towns, who out of friendship 
or an itching to dabble in the chances of 
striking it rich by vicarious effort will put 
up for the prospector. '*Grub staking" is 
a very common mode of helping out a 
poor prospector. This may be done either 
by an individual or a syndicate, and 
though it may be years before there are 
any returns, or there may never be any, 
the hope is so strong that a fortune will 
be struck some time, that funds are con- 
stantly forthcoming to prosecute the en- 
terprise. 

Again, there are friends in the east and 
even in the old country who have a little 
laid by and can be induced by an urgent 
appeal or a glowing account of possible 
riches to contribute their support to a 
feasible looking mining scheme. In some 
of the larger Colorado towns there are 
moneyed men who keep their prospectors 
in the field almost constantly. 

In enterprises of this kind they have to 
depend entirely upon the good judgment 
and honesty of the prospector, as to how 
the work shall be done, and the money 
contributed for any given enterprises 
shall be expended. A dishonest prospec- 
tor might take his outfit for which his 
backer had paid, go off into the moun- 
tains, and put in an entire season loafing, 
bunting or fishing, and nobody be the 
wiser for it. Or, he might strike a prom- 
ising mineral location, stake off a few 
claims in the name of the co partnership, 
and then put in the balance of the time 
working upon claims filed on by himself 



individually. Rut as a general thing in- 
stances of this kind aie few, and if there 
is any way in which a prospector may 
stretch his conscience it is in the exagger- 
ation of mining prospects, in order to in- 
duce a backer to put up more, money. 
This is. however, a part of the trade, and 
a poor prospector must live as well as the 
balance of humanity. 

There is more than one class of pros- 
pectors. There is the prospector whose 
purpose is to make a strike and then quit. 
This has been called the professional pros- 
pector, but I do not think the term is well 
applied. The professional prospector is 
the one who makes a trade of it. whose 
ambition extends little beyond making a 
mere livelihood. Much of his time is 
spent hanging around town with a few 
rocks in his pockets, hunting a grub stake. 
He will work by the day and found, or on 
shares, and will sell his prospect hole at 
almost any price. He may work for a 
promotor, who always has on hand an as- 
sortment of mining propositions, groups 
of ten foot holes, each bearing some unique 
or high sounding name. He has partner- 
ship interests of shares in some stock- 
company, and these he has by the ream. 
He has his prospectors near at hand so 
that they may corroborate his glowing de- 
scriptions and thus help through a deal. 

Then there is also quite an army of 
amateur prospectors; people who have 
spasmodic attacks of mining fever, fit 
themselves out, and for a time scour the 
hills in search of hidden fortunes. But 
they soon get weary of the new life and 
its doubtful chances ana return to their 
former hannts and former occupations. 
Some by a constitutional bent become 
enamored of the life, however, and stick 
to it. They like the wildness and rugged- 
ness of the hills, the outdoor life with its 
health and freedom, and they become fas- 
cinated with the game of hide and seek 
with Dame Fortune. 

Prospecting in the Rocky Mountains of 
Colorado can only be prosecuted, except- 
ing in the lower foot hills, in the summer 
months. In the higher altitudes winter 
comes early and remains long and covers 
the mountain sides deep with snow. The 
gulches where mineral is found as well as 
upon the slopes are blown full of snow 
and sometimes buried deep by snow slides. 
Prospectors employed in these regions as 
a general thing repair to the towns during 
the winter where they manage to live 
until the snow is gone in the spring so 
that they may return to their work in the 
hills. 

In some instances, however, they build 
themselves log cabins, and laying in a 
supply of provisions remain in the snowy 
regions all winter, hunting wild game as 
a pastime as well as the means of supply 
ing their tables with animal food. But to 
most men such a life is too solitary and 
isolated from the outer world to be taken 
to kindly. 

The prospector's outfit is rather a sim- 
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pie sfiFair. For tools, he has a pick, a 
shovel, hammer and paD. If he proposes 
to search for more than surface indica- 
tions, unless he be searching for placer 
diggings, he roust have hammer and 
drills, giant powder and fuse. In the way 
of provisions he takes flour, bacon, coffee 
and dried fruits. Then he has a roll of 
l)edding and a canvas tent. If be remains 
long in one locality be builds himself a 
log cabin from timber that usually grows 
in plentiful quantities in the mineral dis- 
tricts. He dresses in duck, and clothes 
bis feel in stout shoes and covers his head 
with a broad brimmed felt hat, that shel- 
ters him about the face and neck from 
sun, rain or snow. 

He works when he feels in the mood, 
and rests and amuses himself between 
whiles as his inclinations may lead. He 
usually has Deightx>rs with whom he can 
visit, to exchange the gossip of the camp, 
play a friendly game of cards or swap 
newspapers, which in some way find en- 
trance into most secluded spots imaginable. 
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THB ACID TB3T IN BUTTBR MAKING. 
BY H. H. L\'OX. 

In modern butter mtking, the *'acid 
test.'* for determining when cream has 
come to the condition for making the best 
butter, is by no m^ans an unimportant 
factor. It has long been known that the 
various change<« in milk and cream, both 
those that bring the cream to the best con- 
dition for butter making, and those which 
tend to render milk and cream unfit for 
use, are due to the action of bacteria. 
Certain kinds of bacteria are capable of 
producing a bitter flavor in milk, others 
produce **ropiness," as it is termed, and 
still others induce the fine *'nutty" flavor 
V7hich is so much desired by butter con- 
noisseurs. Butter which one buys at 30 
or 35 cents a pound, is made from the 
same kind and condition of milk as that 
which is offered in the markets at fifteen 
<:ents per pound. The difference being 
due mainly to the kinds of bacteria that 
have been at work, and the extent to 
'wbich the work has proceeded. 

In recent years a new industry has 
^own up, viz. : The propagation and dis- 
tribution of cultures which, when intro- 
duced into cream, will impart a fine flavor 
to butter. In some cases the culture is 
introduced as the cream comes from the 
separating machine, but in others the 
cream is first pasteurized. To pasteurize 
cream, it is heated by steam to a temper- 
ature of about 165^ P., and for the most 
satisfactory work, it is kept at that tem- 
perature for about fifteen minutes. This 
process is supposed to destroy nearly all 
full-formed bacteria that have gotten into 
the cream, leaving the new germs, intro- 
duced by the culture, a clear field in which 
to grow and multiply. The method is anal- 
ogous to that employed by a farmer who 
cultivates a field to destroy all weeds, and 
then sows a liberal supply of seed of the 
kind he wishes to grow. 



When the culture is introduced into 
cream that has not been pasteurized, it is 
a race between the several varieties pres- 
ent, with the chances in favor of the 
culture, if it has a fair opportunity. But 
no matter how good the variety or how 
favorable the condition, if the bacterial 
growth proceeds too far, whether in pas- 
teurized cream or **raw" cream, the fine 
flavor is spoiled, and to enable the butter 
maker to prevent this, the acid test comes 
into play. Various changes enter into 
the cream* ripening process, but the ex- 
tent to which the process has been carried 
is determined by the amount of lactic 
acid developed; just as the degree to 
which the air of a crowded room has be- 
come vitiated, may be determined, experi- 
mentally, by finding the amount of carbon 
dioxide it contains. Lactic acid is formed 
from sugar of milk contained in the cream. 

To determine the amount of lactic acid, 
a small sample of cream is carefully meas- 
ured, and to it is added enough caustic 
soda solution of known strength to neu 
tralize the acid. The reaction is g.ven by 
by Prof. Wing as follows: Lactic acid, 
HC,H,0, + Sodium hydrate, NaOH = 
Sodium lactate. NaC,HsO, + water, H^O. 
The point where the alkali neutralizes the 
acid is determined by the use of phenol- 
phthlein solution as an indicator. A few 
drops of the indicator are first added to 
the cream to be tested. So long as any 
acid is present the indicator gives no 
color, but the instant the acid is neutral- 
ized the pink color of the phenol phthlein 
asserts itself. 

It has bec^ found that fine butter cannot 
be made if the ripening process goes on to 
an extent indicated by more than 0.5 or 
0.6 per cent of lactic acid, and some of 
the finest butter for immediate use is made 
when the acidity is not above a 37 per 
cent. Of course, everything must be in 
readiness when the proper degree of acid- 
ity is reached, for the cream should then 
be churned without delay. 

In practice it has been found advan- 
tageous to incorporate the alkali and the 
indicator together in a small tablet, and, 
when used, five of these tablets are dis- 
solved in 97 &c. of pure water. These 
tablets ate of such a strength that each 
c.c. of the solution used to neutralize the 
acid in 17.6 c.c cream, indicates 0.01 per 
cent, of acid. For example, if 53 c.c. of 
solution are required to neutralize the 
acid in 17.6 c c. of cream, it is understood 
that the acidity of the cream is o. 53 per 
cent. 

Oinematoffraph of Tidal Wave. 
A cinematograph picture of the Severn 
Bore, believed to be the first moving 
picture of a tidal wave, was exhibited by - 
Dr. Vaughan Comisb at a meeting of the 
Royal Geographical Society. The photo- 
graph is clear and sharp, and the peculiar 
motion of a tidal bore was accurately pro- 
duced. The film is 150 feet long, and 
contains 2,400 individual pictures. 



A New Ught. 

A wonderfully brilliant light has been 
produced, after six years* experimenting, 
in his laboratory, by Peter Cooper Hewitt, 
of New York. Every form of light now in 
use consists of heating some solid sub- 
stance to incandescence, at which point it 
emits light, but which is then thrown off 
in the form of gas or vapor and lost It 
was Mr. Hewitt's aim to find a gas that 
could be heated to the desired point of 
producing light, and thus to overcome the 
common defect of disintegration, which 
would result in a more satisfactory, and 
what is more important, economical light. 

Ttie new lamp consists of an ordinary 
glass tube, into which is introduced mer- 
cury gas, through which passes the elec- 
tric current at no volts (ordinary incan- 
descent light circuit). The current is con- 
nected to t'he gas in the tube at each end 
by fusing platinum wires through the glass. 

It is necessary, when first turning on 
the current, to use a * 'booster," or device 
to momentarily give a high voltage to the 
current, at which point the gas acts as a 
conductor, and the whole tube is flooded 
with dazzh'ng light. Mr. Hewitt stated 
that his light can be produced at one- 
eighih the cost of the incandescent lamp, 
and one third the cost of the arc lamp, or 
gas. The light closely resembles day- 
light, but the red in the spectrum is ab- 
sent; this may be an objection, but in 
some cases it is an advantage. In his 
paper read before the American Society of 
Mechanical Engineers, Mr. Hewitt says 
on this point: 

**For shop- work, draughting, reading 
and other work where the eye is called 
upon for continued strain, the absence of 
red is an advantage, for I have' found 
light without the red is much less tiring to 
the eye than with it It is possible to 
transform some waves of this light, espec- 
ially the yellow light, into red light, and 
thus in a measure to overcome this defect 
where required for general indoor illumin- 
ation. A moderate amount of ordinary 
incandescent light interspersed with the 
mercury gas electric light serves to supply 
the deficiency, and the mixture may be 
made most satisfactory. For ordinary 
street- lighting purposes the mercury light 
is available even without the red, and it 
should be noticed that this light has very 
great penetrating power and seems to be 
effective through greater distances than 
an equivalent amount of measured candle 
power from the ordinary incandescent 
lamp. This may be due to the fact that 
the waves of the red light are less pene- 
trating than those waves which are pres- 
ent in the mercury light, and hence the 
least valuable portion of the spectrum 
having such illuminating effects is omitted 
and the energy is practically expended in 
the more useful portions of the spectrum." 

Lamps as large as three inches have 
been made, and as small as one- eighth of 
an inch; in fact, there seems to be no 
limit to the size or shape of the tubes. 
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OUB SBA-OOAST HUBBICANBS. 
BY THOMAS McCABE. 

There are many causes that are condu- 
cive to the growth and intensity of a storm. 
One of these is the geographical position 
of the cities visited by the storm, and the 
topography of the surrounding country. 
In order to illustrate this idea, we must 
draw comparisons of cities situated on 
various parts of the American coast line, 
and draw attention to their surrounding 
topography and background, which in our 
view has such a modifying and restrain- 
ing effect upon the growth and intensity 
of storms that approach them. 

For instance, let us take the towns and 
cities of the Pacific coast, from Los An- 
geles to Astona, or Portland, Oregon. 
They are comparatively free from destruc- 
tion and devastation by storms, and yet 
there is no greater area on the northern 
hemisphere of the globe for the growth 
and movement of storms or hurricanes, 
than the Pacific Ocean. 

As in the West Indies, so it is in the 
Philippines. In the neighborhood of those 
islands, hurricanes originate. Our storms 
recurve on the Atlantic or move by way 
of the Gulf of Mexico up the Mississippi 
Valley, and then follow the trend of other 
storms towards the Atlantic Ocean again. 
The eastern recurve on the Pacific Ocean, 
or move by way of China and Japan, 
until they regain the normal path of 
storms across the Pacific. 

The great storms of the Asiatic sea- 
coasts are generally denominated typhoons, 
and they move northeastwardly towards 
the western coast of the American conti- 
nent, which they generally impinge on at 
about the 42nd degree of north latitude. 
These typhoons or hurricanes are of great 
magnitude and intensity in the far East, 
but lose a g^eat deal of those character- 
istics as they approach the American 
coast. This is caused by the Sierras, and 
Rocky Mountain ranges, that run in a 
great measure parallel with the coast from 
north to south. It must be evident, 
especially to meteorologists, that the 
northeast wind is one of the great factors 
of cyclonic storms, especially when that 
wind has an unbroken run of some hun- 
dreds of miles before it reaches the vortex 
of the storm, because the longer its run is, 
the more material it gathers to add inten- 
sity to the storm. But as the Pacific 
storm approaches the American continent, 
its northeastern quadrant is not fed by 
those northeast winds to any great extent. 
The mountains are a barrier, and as such 
prevent their formation and development. 
There is, in fact, no indraft to the storm's 
progress, except the little afforded by the 
break in the Sierras at the Bay of ,San 
Juan Del Fuca, north of Portland, Ore- 
gon. And thus it is, that the upheaval of 
the Sierra ranges and the Rocky Moun- 
tains, has favored in a great measure 
the large cities, with their great centers of 
population, on the Pacific coast. For if 
these mountains were not in existence, 



the storms of the Pacific Ocean would 
swoop eastward and inland, with tenfold 
more force than they do to-day. 

Long before their arrival on the Pacific 
coast, the southwestern trend of cloud- 
laden air coming from the northeast, 
would be established as far east as the 
western edge of the high pressure area 
that now dominates to a great extent the 
north central plain of the American conti- 
nent, and the resulting conditions would 
be of a far more serious nature than is now 
experienced on the Gulf coast. This coast 
has no mountain ranges, and the local 
movement of the atmosphere incidental to 
hurricanes, or cyclones, has a full sweep 
in every direction, from Tampa, Fla., 
around to Galveston and Indianola, Tex. 
Hence it is that those cities are subject to 
those periodical disturbances that are so 
destructive to life and property. 

The memorable Galveston storm, when 
first reported by the Weather Bureau, 
about the latter end of August, was quoted 
merely as a disturbance of no particular 
significance, and without any well de- 
fined vortex, but simply large moving 
banks of clouds, streaming in from the 
normal low belt of the Atlantic Ocean. It 
might properly be termed an offshoot of 
the equatorial rain region that had grown 
to gigantic proportians. It came by way 
of Martinique, and moving westward over 
the Caribbean Sea it was central on the 
4th September southwest of Cuba, and its 
rotary wind was light at Cienfuegos, while 
at Havana it was but six miles an hour, 
emerging, as it were, from a rainstorm to 
a hurricane of cyclonic form, and up to 
this period its progressive movement could 
not be more than 'six miles an hour. 

Northward, over a part of Lake Michi- 
gan, the pressure was 30.30, while the 
pressure in the Caribbean Sea south of 
Cuba was about 29. 75. On the morning 
of the 5th of September it was central a 
short distance northeast of Havana, and 
had assumed a true cyclonic form with 
barometer falling to 29.64 and the wind 
increasing, and on the southeast quadrant 
17 inches of rain had fallen in 43 hours in 
and around Santiago as per report of the 
Weather Bureau The pressure over the 
Lakes was fast diminishing, and also over 
the Atlantic Coast States; it being 29.76 
to 30.0 over Lake Superior, and 30.20 to 
30.30 over the Atlantic Coast from Char- 
lotte, N. C. to Eastpprt, Maine. 

By the morning of the 6th it was central 
off the southwest coast of Florida, or be- 
tween it and Key West, with a somewhat 
similar depression of the barometer over 
the eastern waters of the Gulf as on the 
day previous. Northward over the St. 
Lawrence river a similar depression ex- 
isted of 29 62 with an intervening pressure 
of from 30.10 to 30.18 over the Atlantic 
Coast States northward from Charleston, 
S. C. to the Chesapeake Bay ; the highest 
pressure as noted above being at El kins, 
W. Va. 

With all these existing conditions, it 



looked as if the storm might move north- 
ward along the Atlantic Coast. Its sup> 
ply of cloud matter was still coming from* 
the south and southeast, while the rainfall 
was light, being but .38 at Tampa and .40 
at Jupiter, Fla. The storm was in .what 
might be termed a transition state, that is 
from a rain to a wind storm, and instead 
of moving northward up the Atlantic- 
Coast, it moved westward, and on the 
morning of the seventh was central in the 
Gulf of Mexico south of Louisiana. 

We may now ask: What were the- 
causes that produced this recur vat ur& 
from its normal and apparent path ? The 
high pressure area of the Atlantic coast 
had lessened as the disturbance moved to- 
wards the Florida peninsula, and under 
ordinary circ«imstances these conditions- 
would have opened a pathway for it. But 
the long drought that had prevailed over 
a large area of the United States betweeui 
the 32nd and 42nd parallels of north lati- 
tude, from the Atlantic slope westward; 
towards the Rocky mountains, had the 
effect of blocking the normal path of the- 
storm. The air that lay listless, as it 
were, between the storm off the coast of 
Florida, and the rain area that extended 
on the night of the 5th of September trom 
Duluth, Minn., eastward to the Gulf of 
St. Lawrence, was dry. There was no* 
electrical connection. The circuit was 
completely broken . between the northern, 
low of 29.62 and the storm center at Key^ 
West, and a somewhat similar depression- 
of the barometer. 

If we fail to recognize this all-important 
factor in atmospheric conditions, then we 
fail to comprehend ore of the maxima of 
force units . in the exhibit of all forms of 
atmospheric phenomena. The same, or* 
nearly similar conditions prevailed on the 
7th, only that nature made a greater effort 
at the north to connect her atmospheric 
conditions there with the great cyclone on 
the Gulf. There was a freezing temper- 
ature at White River and a pressure of 
30.30, and a similar condition at Bissett,. 
Ont., which filled the lower lake regioo 
with heavy clouds that were swept down- 
from the northeast by way of Oswego, 
Rochester, Buffalo, Erie, Cleveland, In- 
dianapolis and St. Louis; with velocities- 
varying from eight to twenty miles ar» 
hour. It was the usual meteorological 
effort to run from high to low; but it. 
failed, notwithstanding the fact that at. 
the center of low on the Gulf, the baro- 
meter was down to about 29. 50, makings a 
difference of nearly an inch between tbe- 
northern high and the southern low. 

Those conditions fairly illustrate my 
contention that it was the drought wbicb- 
had prevailed so long over the com belt of 
the United States, that prevented tfae- 
hurricane of September in the Gulf of 
Mexico from moving north, either from its 
eastern, or central position on the Gulf.^ 
Hence its western trend towards Galves- 
ton. On the morning of the 8th it was- 
central on the Gulf a little southwest of 
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the city, perhaps 100 miles. The wind 
blowing^ from the north had increased 
from 12 to 22 miles an hour. 

Directly north of the storm, from Pales- 
tine, Texas, to Little Rock, Cairo and 
Indianapolis, the air was still dry; there 
was nothing in it to increase the intensity 
of the storm. The cloudy condition of 
the previous day on the lower lakes had 
cleared away, but from the Caribbean Sea 
to the Bahamas, a steady stream of heavy 
clouds swept, curving around by way of 
Jupiter, Tampa, Macon, Montgomery. 
Meridian and Vicksburg, which, massing 
at or near Galveston, gave to the storm 
that growth and intensity which a few 
hours later on wrought ruin and desolation 
to the city. 

These clouds in their rotary mechanical 
movement generate the vortex of the 
storm, and beget within such vortex the 
vertical spiral movement which gives to 
the cyclone or hurricane its greatest de- 
structive qualities. This spiral movement 
carries the air aloft, accompanied with 
cloudlets of a cirrus form, which advance, 
on high in front and advance of the s^orm, 
and herald its approach as they move with 
greater velocity than the storm in the sur- 
face strata of the atmosphere. As the 
storm crossed the Gulf of Mexico, the 
swell caused by its vortex and its pro- 
gressive movement, was diffused over the 
great expanse of water, but as it ap- 
proached the land, the swell became a 
flood wave, whose crest rose as it ap- 
proached the land on which the city stood, 
because there was not room sufficient for 
the water to diffuse itself, as on the wider 
expanse of the previous day. 

Therefore, instead of overflowing quiet- 
ly over a large surface of water, it climbed 
upwards as soon as it met the obstruction 
and ascended, rising over the beach with 
a voar, and then up the slopes, through 
the streets, around the dwellmgs, until 
with the aid of the wind that was at least 
from 70 to 100 miles an hour, the water 
was piled up higher than ever before in 
the history of Galveston storms. 

When the central vortex passed north- 
ward beyond the city the pull on the flood- 
wave ended, and the waters began to 
recede, or rather to sweep down from 
about 18 feet at>ove the normal level of 
the Gulf; and it ran down this inclined 
plane with a force that no wind could 
mimic, rocking the dwellings as if in the 
throes of an earthquake. It was the ad- 
vance and retrogression of the waters that 
produced that peculiar destructive quality 
of the storm, so graphically depicted by 
Prof. Garriott in the National Geographic 
Magazine of October, 1900, making alto- 
g^ether a storm disaster unprecedented in 
tbe history of the United States. 

Now we may ask: Is it in the power of 
man to arrest tbe progress of a hurricane, 
to lessen its destructive force, or to dissi- 
pate it before it acquires the enormous 
force which was exhibited at Galveston, 
Sept. S, 1900, or at Indianola. Sept 15 and 



16, 1876? Some people will smile at the 
very idea of coping with such forces of 
nature, and others will say. no; but the 
question will still remain unanswered, be- 
cause of the few that are conversant with 
the mechanism of the cyclone, and then 
the large majority that know nothing 
whatever of either its mechanism, or the 
varying forces that give to it its energy, 
and its rotary momentum. 

As already mentioned in this paper, the 
minimum foice of the wind on the morn- 
ing of September 4, 1900, was six miles an 
hour at Havana, and light at Cienfuegos. 
It was a weakling slowly struggling into 
existence as a cyclonic growth. It was in 
reality in an embryonic sfate; but the 
next day, the 5th, tbe wind was 16 miles 
at Havana and 22 at Cienfuegos. It was, 
so to say, commencing to robe itself in all 
its destructive paraphernalia. These were 
the hours when it could have been at- 
tacked with impunity, and with a fair 
chance of success. Had a couple of gun- 
boats been in those waters upon either of 
those days, but especially on the 4th, and 
poured high explosives into the then form- 
ing vortex, it would have probably dis- 
rupted and dissipated the new cyclonic 
formation, and Galveston would have es- 
caped the ruin and desolation that it after- 
wards wrought on the devoted city. Half 
an hour's flring would, I have no doubt, 
have proved the feasibility ot a successful 
opposition to its further progress, as a 
cyclone, and in its stead, there would in 
all probability have been a further fall of 
rain, until the storm would have collapsed, 
or dissipated before reaching the coast of 
Florida. 

The movements of a cyclone are all in- 
terdependent upon one another, and be- 
come as they progress ?n growth, a mech- 
anism of air, water, attraction and gravi- 
tation, etc., and any interruption or dis- 
location of this mechanism reacts upon 
the whole of its component parts, and 
from these premises we may undoubtedly 
draw the inference, that a dissipation of 
a cyclone by artificial means, may be 
classed among the possibilities of the 
future. 

4i» 

Four Hours' Sleep. 

The Chicago Board of Health and some 
lunatic asylum should look after the state- 
ment that a number of men and women 
in Chicago have formed a Four- Hours* 
Sleep club, which proposes to teach people 
that too much of life is spent in useless 
sleep. All members are pledged to sleep 
only 4 hours of the 24, and to bring up 
their children on that basis. They argue 
that all sleep in excess of this time is 
harmful. 

Let the cranks sleep as little as they 
please, but tbe public authorities should 
rescue the children from slow murder. All 
medical authorities, and all experience 
teaches, that active childhood needs at 
least ten hours sleep, diminishing to eight 
at adult age. 



Mounting Web of Spider. 
F. W. Payne, in Science Gossip, writes,. 
'*I found no difficutlty in mounting spiders*" 
webs in balsam. I painted a strip of var- 
nish across the two ends of a clean slide,, 
and held this flat against the web; tbe 
slide was covered with it, and the oblong 
torn from the web was held in position by 
the varnish. I added two or three strands- 
of the big stays or cords supporting the 
web from the tree, and then left the whole 
to dry. A few days after I poured on the 
centre a little balsam dissolved in chloro- 
form, then dropped a cover- glass on it, 
and left it to dry. The thinnest lines are 
visible, and the dirt (soot) on them more 
so. Tbe hawsers, as I call them, show 
their multiple structure well. The lines 
which compose the cross threads of the 
net are smallest, but quite clear and sim- 
ple. They are as visible in balsam as 
flax flbre is, and there Is no tendency sa 
far to dissolve. 



Mf¥- 



Making One's Own Last. 
A writer reports in the English Mechan^ 
ic that he could get no last made that 
suited his tender feet, and says, **I fllled 
a pair of worn-out shoes with plaster of 
Paris, and after it had set I cut away the 
tops of the shoes, trimmed the plaster 
casts, and had iron lasts cast from the 
plaster ones. I then put the irop lasts, 
into a pair of new boots which I could not 
wear, damped the boot-tops, and ham- 
mered them gently, leaving them on the 
lasts until they dried. On taking them 
off, I found them to be a perfectly com- 
fortable flt, just like old boots." 



-4*- 



Brake for Ships. 
The Montreal board of trade has lately 
had on exhibition a model for a contrivance 
to brake ships, so that they can be stopped 
almost instantly in case of threatened 
collision, or when a person falls over- 
board. The device consists of two or 
more doors on each side of the ship be- 
neath the water line, attached outside to 
the sheathing and opening outward. By 
opening the doors on one side the ship 
can be brought around much quicker than 
can be done by rudder alone. The doors 
can be operated by electricity, steam or 
compressed air. 

¥¥ 

A Theory of Vision. 
In place of the chemical theory, A 
Pizon has shown that in the visual organs, 
of both the vertebrates and invertebrates, 
the pigmentary granules that accompany 
the visual cells are in rapid motion like 
that of micrococci. The presence of these 
granules in immediate contact with the 
visual cells and the constancy of their 
motions lead naturally to the conclusion 
that the}' serve as intermediaries in the 
excitation of the cells. The granules ac- 
quire their energy from the light and 
transmit it to the rods and cones of the 
retina. It remains to be proved whether- 
the motion is cause or effect. 
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PSYCHOLOGY AND BIOLOGY. 

lo a recent number of the Revue Scien- 
tifique, Vol. 16, No. 24, M Grasset makes 
an extended defense of the introspective 
psychology, as against the excessive claims 
of the psychophysiology now in vogue. 
He acknowledges the importance of the 
latter, within its limits and on its proper 
^ound* — the study of the physiologic ele- 
ment in the phenomena of psychology. 
But, he says, it goes out of its domain and 
exaggerates its capacity, when, forgetting 
that it is at bottom only a chapter of 
physiology, it proceeds to invade, conquer 
wholly, and absolutely replace psychology 
itself. This is and remains a science 
apart, which has its methods of study, 
and its object distinct from that of biology. 
Its special source of knowledge is con- 
sciousness; it is interior observation, auto- 
observation. It is absolutely unscientific 
to deny this interior observation. 

Is it curious, he asks, to see the facility 
with which the savants have faith in the 
veracity of their senses, that is to say, 
their organs of exterior experience, and 
the difiSculty with which they admit the 
legitimacy^ of interior experience, which 
is, indeed, the beginning of all knowledge. 
The ergo sum of Descartes is the first 
scienti6c affirmation, and the condition of 
every other. 

Whereas biology studies the laws of 
phenomena common to all living beings, 
psychology studies the laws of phenomena 
proper to man, not having analogy among 
other creatures. We recognize the notions 
proper to man, which psychology ought to 
study; they are the notions of good, of 
obligation, and of free judgment and 
choice, — all phenomena of intelligence 
proper. Psychic phenomena, however, 
'include in a degree the inferior '*psy- 
chisme" common to man and animals. 
The superior is peculiar to man, the con- 
sciousness of the good and the beautiful, 
and reasoning applying consciously the 



universal ideas, abstracting, deducing and 
understanding the wherefore. It is free 
decision, rational and responsible, involv- 
ing merit and demerit. It is especially 
the science of the will and the conscience. 
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THE HEAVENS FOA FEBBUABY. 
By PROF. MALCOLM McNEILL. 

February, 19-^2, will be rather a dry 
month for naked eye observations of the 
heavens and for users of small telescopes, 
unless a new star or bright lomet or some 
other phenomenon not predictable should 
suddenly make itself maniftst. Mercury 
is about the only planet in fair position, 
the others being too near the sun. The 
stars will, of course, be seen as they 
always are in February, but as the Febru- 
ary constellations have been so often de- 
scribed before it is not worth while to do 
more than mention a few of the more 
prominent. 

Ursa Major is high up in the northeast 
and Bootes is just rising. Virgo is rising 
in the east and above it are Leo, Cancer 
and Gemini, the latter on the meridian 
near the zenith. Can is Minor is in the 
southeast, and Canis Major is low down. 
Orion is the most conspicuous of ine 
groups in the southwest, and Taurus is 
farther west. Auriga has just passed the 
zenith, and Perseus and Andromeda are 
lower down in the northwest. Cassiopeia 
is in the same quarter at about the level 
of the pole star. 

Mercury comes to greatest east elong- 
ation on February 3, and at the beginning 
of the month does not set until nearly an 
hour and a half after sunset. This favor- 
able position lasts only a few days, as the 
planet rapidly approaches the sun and 
comes to inferior conjunction on February 
18. It is in conjunction with Venus on 
February i, but the conjunction is not at 
all close, the latter planet being nearly 7° 
north. It is also in conjunction with 
Mars on February 12, passing about 4° 
north. 

Venus begins the month as an evening 
star, setting about two hours after sunset ; 
but it is rapidly approaching the sun and 
soon is too near for observation. It passes 
inferior conjunction on February 14 and 
becomes morning star. Its motion away 
from the sun is then so rapid that it can 
be seen with the naked eye in the morn- 
ing twilight within a week after conjunc- 
tion, and at the end of the month rises 
about an hour and a half before sun- 
rise. 

Mars is also an evening star, but is too 
near the sun and is too faint to been easily 
made out without telescopic aid. It will 
come to superior conjunction with the sun 
toward the end of March. 

Jupiter and Saturn passed conjunction 
with the sun in January and are now 
momiug stars, but they are not far enough 
away to be conspicuous, although both 
can be seen in the morning twilight. 
Saturn rises earlier than Jupiter and their 
distance apart increases from 8^ on Febru- 



ary I to 12® on March i. 

Uranus is also an early morning object, 
ri.cing at about 2 a.m. on March i 

Neptune is in the western sky in the 
evening, but is too faint to be seen with- 
out a telescope. 

The behavior of the new star in Perseus 
and its surroundings during the autumn 
has been of very great interest to astron- 
omers This column, which deals almost 
wholly with phenomena visible to the 
naked eye, is perhaps hardiv the place for 
an account of the doings of the **Nova.** 
since they can show themselves only on 
photographic plates exposed in very pow- 
erful telescopes, but a few words may not 
be amiss. 

The nova was discovered about a year 
ago, and within a very few days was as 
bright as any of the stars except Sirius. 
It soon began to fade away, and seemed 
to follow a course not differing greatly 
from other new stars. Its brightness 
diminished to a point below naked eye 
visibility, and the spectroscope showed an 
approach to the condition of a nebula. 
But during the early' antumn months, 
photographs taken with the powerful re- 
flecting telescopes of the Yerkes and the 
Lick observatories, showed that the new 
star was surrounded by a nebula. This 
nebula was not uniform in structure, but 
showed strong condensations of luminous 
matter in several places:. The surprising 
part of the story is that photographs taken 
some weeks later show that these conden- 
sations have shifted their position very 
perceptibly. The motion expressed in 
angular measure, does not seem to be 
very noteworthy to the non- professional 
astronomer, but when account is taken of 
the enormous distance from us, the veloc- 
ity in miles comes out fifty times greater 
than any hitherto observed velocity out- 
side of the solar system. Whether it 
means an actual transfer of matter, or a 
transfer of energy through matter causing, 
as it were, a luminous wave, does not 
seem at all clear, and astronomers are 
awaiting farther developments with great 
interest There are only a few telescopes 
in the world powerful enough to enable us 
to study the phenomenon. 

Size and Density of Mercury. 
Prof. Lee, of the Naval Observatory, at 
Washington, claims to have determined 
tne diameter of the planet Mercury as 
2,657 miles. In respect to density of the 
planets, he puts the Earth first, Venus 
second, and Mercury a little more than 
half that of the Earth. Prof. Russell, of 
Princeton, makes the density of the Algol 
type of stars about one- twentieth thatot 
water. 

Botatlon Velocity of Waterspout. 
From photographs and measurements 
of a waterspout. Prof. Bigelow estimates 
the rotation at the surface of the sea as 
354 miles per hour, which would be nearly 
six miles a minute. 
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SILHOUBXTB POBTBAJT3. At the World's Pair in New York, iSjs/a, JONS, DISSOCIATION AND SOLUTION;. 

Bv s. u. wiNKi^EV. silbonettist rapidly cut very good full- by e. t. brbwster. 

Tbis art bas been levived, especialty in length portraits in a miatite, directljr from It is certainly remarkable taow many 
France, of late years, and collections have the subject, that Is, with no preparatory brilliant, scientilic discoveries of recent 
been made by those who are interested, sketch. It is a tour dt force of trained years have had Co do nith very simple and 
It is wonderful bow much is expressed by eye and akill. especially when there are commonplace matters, which everybody 
the outlines, — everything individual and delicate features to be copied. supposed to t>e perfectly clear before, 

characteristic of a person, as tl by the The name is referred to Mme. Pompa- The X-ray is a case in point; and the new 
vacancy he leaves in space, — his perfect dour, and was given in a jest on U. Eti- gases of the atmosphere, not to nientioD 

the knowledge which has come concerning 
the most carefully studied of all books. 

So it is. curiously enough, only withia 
the last ten or fifteen years that the chem- 
ists have come to understand so apparent- 
ly simple a matter as ordinary solution; 
so that, for example, it is possible to make 
out just what happens when a pinch of 
common salt ia added to a glass of water. 
Of course, the salt dissolves; but just 
what is dissolving t To explain this we- 
bave now the new "Dissociation Theory 
of Solutions," perhaps the most important 
contribution to inorganic chemistry of the- 
last quarter century. 

To understand clearly what happens, 
when the cook salts tbe broth, it is neces- 
sary to turn aside for a moment to con- 
sider certain phenomena which have long 
been familiar to students,— the so-called 
dissociation of gases. Everybody knows 
that ice warmed sufficiently turns to- 
water, and that water heated to one hun- 
dred degrees, Centigrade, boils away into 
invisible sleam. Not every one knows- 
that at temperatures above 1200. still an- 
other change takes place and the steam, 
ceasing to be water, separates into its two 
constituent gases, hydrogen and oxygen. 
.Thus water cannot exist at all at high 
temperatures, siucea mixture of hydrogen, 
and oxygen uncombined with one another 
is not water. A proper reduction of tem- 
perature, however, will allow them to re- 
unite into water as tiefore. 
Water, indeed, dissociates much less. 
chabacter in siLHOUBTTES readily than many other substances. 

Solid sal-ammoniac, (or example, heated 
presence by his blank absence.— the living enne de Silhouette, a French minister of 8«i"ly. spliU up into ammonia gas and 
by the disembodied, personality by a dark slate, who was much given to drawing hydrochloric acid, and on cooling the two 
vacuum. Tbeilluslralionsherewiib. from charcoal sketches on tbe walls of his room. lecombine into the original solid. Or. lo 
a French journal, speak for themselves. One might extract a moral from this art,- ^^'^^ «" example which should be re. 
and each individual tells his or her own that we leave In the memory of others our ™eml>e«d for its painful aasociations, 
story of feature, character and dress. In distinct character when we pass into the dentists make their laughing gas by 
comparison, a photo is prosaic, leaving vacancy ot absence or darkness of death. warming ammonium nitrate, which there-^ 

nothing to tbe imagination. m "P°° dissociates into laughing gas and 

Under Louis XV, silhouettes had great The Vital Force Bleotrical? water. In this case, however, as in many 

vogue, and went by the name of 'TArt A late sensation is the claim of ProEa. °^^^'^' ^^ two constituents cannot, by 
Noir"— Ibe Black Art— a term better Loeb and Matthews that nerve stimula- *°y '"'<'"° method, be made to unite 
known a* given to necromancy. It was tion, muscular contraction, and other proc- "8*'°- Instances of such permanent dis- 
Uken up by the physiognomist Lavaicr in esses of life, are due to the electro- positive s<^'atlo'' o" heating are common enough. 
the last quarter of the 1 8th century, who charges of some molecules and the electro- '^'^'^ browning of cooked foods, the manu- 
piwfessed with much reason that be could negative of others. If so. it is an import- factnre of charcoal and illuminating gas. 
read character from them. It is Mid that ant advance in physiology. But it brings ^he separation of various substances from 
beautiful women went in crowds to him, ns no nearer to the origin of life, ascertain petroleum, are familiar cases, 
and that he was prone to flatter them, quidnuncs are ever ready to assert. It is '"'"" ' 
Goethe was fond of silhouettes, and Ru- part of the bodily mechanism and action, 

bens did not disdain them; princes were behind which is still the Ego, and the """"on broth and its s< 
among the persons delineated. Some Creative power that diflerentiales tbe salt, as every school-boy knows, is sodium 
artists devote thems'ilves to tbe art. and various forms of life. Life is always <ii chloride. Sodium chloride moderately 
are called silhouettists. M. Lampo de- ovo. A part of the above theory is that heated, is dissociated into chlorine and 
signed a machine for tbe work, but aban- the nerves stiffen or gelatiniie with every sodium; a property of which the school- 
dooed his invention for the usual scissors, electrical excitation. **°/ *^''«s advantage when, <,■ =— 
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be gets the ghasthly yellow flame of sodi- 
tim vapor by burniog salted alcohol. We 
have, at the present time, the best of 
reasons for thinking that the same disso- 
ciation into sodium and chlorine, which 
occurs when salt is heated, takes place, 
Also, when salt is dissolved in water. 
That is to say, we believe that a dissolved 
■solid is in very much the conditi m of an 
overheated oven. In a very dilute solu- 
tion, one made by dissolving a small 
Kjuantity of salt in a large body of water, 
this dissociation is nearly complete, and 
practically all the dissolved solid is pres- 
•ent as free atoms of chlorine and sodium. 

In all cases, however, we have to sup- 
pose that the atoms of sodium and atoms 
of chlorine, as they wander about through 
the fluid, are continually finding one an- 
other and reuniting into sodium chloride ; 
and, on the other hand, that all the sodium 
•chloride molecules are continually split- 
ting up into sodium and chlorine atoms. 
The more concentrated the solution, the 
more frequently will atoms find one an- 
other and consequently the more frequent 
their union and the larger the proportion 
of the compound present For this reason 
it is not possible to obtain the free atones 
by evaporating the solution. For, as the 
«olution becomes denser, more and more 
sodium chlorid is formed; until, as the 
last water dries away, the last atoms unite 
and all the origmal salt reappears. 

The name **ion" is given to these dis- 
sociated parts of a dissolved substance, 
and we say that salted water contains 
molecules of sodium chloride and ions of 
chlorine and sodium. Not all ions, how- 
ever, are single atoms, those of common' 
salt to be sure are so, but the great ma- 
jority of substances form at least one ion 
i^hich is itself a compound. 

The theory of ions has some curious 
practical t>earings. It enables us, for il- 
lustration, to understand, — what nobody 
^inderstood without it,— how soap assists 
in cleaning greasy articles. For the soaps 
are, of course, * 'salts;" in general the 
sodium or potassium salts of one or more 
of the fatty acids, just as common salt is 
the sodium salt of hydrochloric acid. In 
fact common f^alt may be made by mising 
hydrochloric acid and soda lye, ia the 
same way that a hard soap is made by 
mixing soda lye with fat. The way in 
which lye, when used for cleaning, "cuts" 
grease is obvious enough. The two sim- 
ply form a soap, and the soap dissolves in 
water and sets free the included dirt: and, 
if we were not informed on the very best 
authority that good soap ''contains no 
free alkali," we might well think that it 
acts in the same way. We used, indeed, 
to be told that soap acts only mechanic- 
ally; now we know that as soon as the 
soap is wet it dissociates and the ions 
which originally came from the lye of 
which the soap was made are set free to 
form a new soap with the grease which is 
to be removed. 

It must not be thought, however, that 



all dissolved solids are ionized. Sugar, 
for example, is not In general the sub- 
stances which dissociate in solution are 
either acids,— especially the strong miner- 
al acids, — and so-called bases, like the 
alkalies, aqua ammonia and lime water; 
or "salts" such as common salt, saleratus, 
the vitriols, nitre, cream of tartar, and the 
rest. Other substances, as a rule, dis- 
solve without dissociation, and apparently 
exist in water solution in the same state 
as in dissociated or recombined parts of 
sodium chloride. 

So much, then, for the theory of ions as 
applied to cases of ordinary solution. 
There remains another important matter 
— the electrical relation of ions. 

Let the reader recall three familiar facts. 
Many solids, notably metals, conduct the 
electric current, themselves undergoing 
no apparent change. Most fluids and 
many solutions are non-conductors. Solu- 
tions which conduct electricity, unlike 
metallic conductors, themselves suffer de- 
composition. To illustrate: a copper wire 
will carry a heavy current for years; a 
vessel of pure water will stop all appreci- 
able current; a vessel of stroug brine will 
conduct the current without much difficul- 
ty, but the water is continually decom- 
posed into the oxygen and hydrogen of 
which it is formed, while the salt remains 
apparently unchanged. The matter is 
still further complicated by another an- 
omaly. In perhaps the majority of cases 
where a solution acts as a conductor, — the 
various solutions used in electroplating, 
for instance, the dissolved solid is decom- 
posed and the water remains unchanged. 

In the light of the dissociation theory, 
however, all these conflicting facts fall 
into line. For, in the first place, it ap- 
pears that in general only fluids or solu- 
tions which contain ions are acted on by 
the electric current or will conduct it ; and 
in the second place, we have abundant 
reason for thinking that these ions are 
themselves electrically active. All this is 
most easily set forth in terms of the old 
"two fluid" theory of electricity. 

According to the "two fluid" theory, 
each smallest particle of every body car- 
ries two charges of electricity of opposite 
sorts. Whenever the positive and nega- 
tive electricities are present in equal 
amounts, they neutralize one another and 
produce no effect. But under certain cir- 
cumstances, as in the plates of a battery 
or the coils of a dynamo, the charges are 
somehow torn apart and brought to differ- 
ent places, from which they flow together 
again over some conductor, and thus pro* 
duce an electric current 

Now we have to suppose that each 
smallest particle of sodium chloride carries 
this double charge like other bodies, and 
that, when in solution the salt split up 
into ions, the electricities become separ- 
ated also; so that the positive charge 
clings to tbe sodium ion and the negative 
charge remains with the chlorine ion. 
This division of the electric charge occurs 



in all cases of ionization, the positive elec- 
tricity always sticking to the metallic ion. 

Our salt solution, therefore, while elec- 
trolysis is in progress, has in it electrically 
mutual molecules of sodium chloride, 
positively electrifled ions of sodium, nega- 
tively electrified ions of chlorine, and in 
addition the two metallic electrodes by 
w];iich the current enters and leaves the 
fluid. Under these circumstances chlorine 
ions are constantly coming within range 
of the positive electrode and taking from 
it a sufficient positive charge to balance 
the negative charge which they carry. At 
the same time sodium ions are taking 
negative electricity from the other elec- 
trode and becoming electrically passive. 
Thus it comes about that a certain amount 
of electrical energy of one sort is being 
extinguished at one pole and an equiva- 
lent amount of the other sort at the other 
pole, so that it seems as if a current were 
actually passing through the solution. 
Clearly, however, the salt water is not 
"conducting" in any such sense as that in 
which a copper wire conducts, and the 
ionized solution falls into the class with 
other non-conducting fluids. 

But sodium and chlorine ions, once 
their electricity is discharged, — ^like the 
prince set free from tte enchantment of 
the wicked magician, — become at once 
our commonplace acquaintances again. 
Ordinary chlorine and sodium, however, 
will decompose water, the chlorine setting 
Iree the oxygen and the sodium releasing 
part of the hydrogen. Farthermore, the 
products formed by the union of chlorine 
and sodium with the different parts of 
water, themselves react on one another to 
form more water and tbe original sodium 
chloride. This new sodium chloride again 
dissociates and the process continues as 
before, so that it seems as if the salt were 
unaffected and the current were decom- 
posing the water directly. 

This transformation of ions into com- 
mon states of substances is perhaps the 
more striking when tbe ions happen to be 
those of some of tbe familiar metals which 
do not decompose water. An electropla- 
ting solution, for example, contains, it may 
be, one- tenth of its weight of silver, cop- 
per^ or nickel in that mysterious condition 
in which metals are soluble in water. But 
immediately the metal ceiases to be ion- 
ized it is no longer soluble and appears as 
a metallic film on the surface of the tea- 
spoon or bicycle bell which forms at once 
the negative electrode and the stage on 
which this transformation scene is enacted. 

There is then no real difference between 
solutions in which the salt suffers electro- 
lysis and those in which the water is de- 
composed. In neither case does the elec- 
tricity really split up anything. In both 
tbe parts of tbe dissolved substance are 
ionized spontaneously and then changed 
back again into their ordinary state, and 
it depends only on tbe nature of the re- 
sulting substances whether the reaction 
shall stop or shall decompose the water. 
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Correspondence 



Notes on Neat Llntnirs* 
Editor Popular Science News : 

You may notice that among birds of 
closely allied habits, no matter how much 
the outsides of the nests may differ, 
the linings'resemble each other in texture 
at least. 

We find very little nest lining among 
precocial birds for the simple reason that 
they do not need it 

With the altricial birds it is different, 
for about the first thing an altiicial bird 
dees after hatching is to grasp the lining 
of the nest as firmly as its strength will 
permit. Then commences a steady move- 
ment of the feet, one grasps the lining, 
then the other; this only stops during 
sleep. 

You will find the same principle at work 
among all our birds, the method chang- 
ing, but the principle the same. 

As soon as a young woodpecker is 
strong enough to move, he tries to climb 
the side of the nest-hole, and when partly 
grown will hang by hours to the almost 
smooth wood. This may account for the 
scanty nests of most woodpeckers; and 
for that matter some build no nest all, but 
lay their eggs on the bottom of the hole. 

The nest lining, through the feet, tells 
much of a bird's life. 

A firm, solid lining, you may be sure, 
was the home of a bird with strong feet 
and the feeding habits that demanded 
them. 

With a knowledge of the feeding habits, 
we have made a long start in the study of 
our birds. If a Blue Jay should line her 
nest with down, like a Summer Yellow 
Bird (Chrysomitris tristis), the young jay 
would tear his home into shreds long be- 
fore he was in a condition to leave it. 

Among the birds of prey we find feeding 
habits that demand powerful feet; they 
have powerful feet, and were raised in 
nests lined with roots often as big as a 
pencil. These birds generally remain 
some time in the nest, and were it not for 
the coarse lining on which to exercise 
their feet, they would leave the nest with 
puny claws instead of powerful talons. 

Birds are creatures of the air, but they 
must walk before they fiy, so nature 
strengthens their feet and legs long before 
5he gives them the use of their wings. 

C. William Gross. 



A Monster Funsrus. 
Editor Popular Science News: 

A short time ago a monster specimen of 
fungus was found m the mountains of 
Eastern Washington, by a party of men 
who were out hunting and prospecting. 
One evening the party camped in the edge 
of a small opening in the midst of a vast 
forest The opening was over an acre in 
extent and nearly circular. About the 



center stood a very large snag of yellow 
fir, which, many years before, had been 
partly destroyed by fire, and was dead. 

Near the ground a monster fungus had 
grown out from the dead trunk. It was 
much larger than a barrel, being more 
than five feet in diameter each way. By 
means of an axe the fungus was chopped 
free from the trunk. It was so large and 
heavy that four men were required to lift 
it from the ground. From all accounts 
this excrescent growth was the largest 
ever found on the Pacific coast. It was 
dry and almost as hard as bone, and was 
estimated to weigh not less than 600 
pounds. As it was impossible to remove 
the immense fungus, it was finally chop- 
ped into big pieces, rolled onto the camp 
fire and consumed. It would have been 
an object of great interest had the men 
been able to bring it back where it could 
have been placed on public exhibition. 

As to the age of this monster fungus, no 
one could form the least estimate. Evi- 
dently, it had grown since the tree was 
burned; but that might have happened 
more than half a century aga. 

J. Mayne Baltimore. 

Something About Foam. 
Editor Popular Science News : 

Why is it that foam and froth accumu- 
late in streams in greater quantities dur- 
ing the night than in the day time ? This 
is a fact, and some good reason exists for 
it What is the true reason ? Can any of 
the readers of Popular Science explain ? 

The same question has been asked me 
by a number of observant persons. I am 
frank to confess my inability .to explain 
the reason for this fact. Presumably, it 
may be attributable to certain atmospheric 
conditions. But, I am not prepared to 
state what 

I have spent much time visiting the 
great Kettle Palls of the Columbia. There 
is a principal fall, atd several hundred 
yards below, great rapids form where the 
vast volume of water is forced between 
high banks and over a mass of large rag- 
ged rocks. Both below the falls proper, 
and the rapids, the river is very deep. 
There are great swingmg eddies. 

During the night, immense masses of 
snow-white foam accumulate in these 
great eddies. I have seen banks of this 
foam three and four feet high, drifting 
around in the floods. Before the day is 
naif gone, nearly all the foam has disap- 
peared. Each morning there are masses. 

Along the Kettle river I have observed 
the same thing. This stream is a wild, 
turbulent one. There are numberless 
rapids, below each of which are deep 
eddies. Early in the morning the stream 
is literally white with foam, at intervals 
for miles. With the advent of day, the 
foam begins disappearing, and by night- 
fall has nearly vanished. I have observed 
the same peculiarity along many other 
streams. 

J. Mayne Baltimore. 



Two Strange Formations. 
Editor Popular Science News: 

We have some remarkable rock form- 
ations in this state of Texas. Colonel 
Irons owns a fish pond near Red River,, 
and after passing half a day at the resort, 
he and his party decided to enter a spring: 
cave near the pond. The trip resulted in 
the discovery of a peculiar rock, which 
will cool water to a freezing temperature. 
After procuring a number of lanterns,, 
they entered the cave through a long hall, 
along which a spring of water was run> 
ning. 

They first entered a large chamber, 2s 
feet wide and 50 feet long, with a ceiling- 
varying from eight to sixteen feet in 
height. Passing on through a large hall, 
they discovered another room of about the 
same dimensions; and so on until they 
had passed through five rooms. 

It soon became intensely cold, and 
when the party reached the sixth chamber 
they named it the ice-room. The walls of 
it were as cold as ice, and for a while 
some of the party insisted that it was ice. 
They broke off several large pieces to- 
take out with them. The rock is a very 
light gray and slightly porous. 

The mineral andT>il discoveries of Texas- 
a.e yet in their infancy. Future discover- 
ies by the State Geological and Mineral 
Survey may surpass all others. Nortb 
Texas may, in the future, become a great 
oil and mineral field, equal to Beaumont. 

From San Francisco, Cal., it is reported! 
that workmen on the great Southern Pa- 
cific tunnel, now nearly completed along^ 
the line of Los Angeles and Ventura: 
counties, have discovered near there an 
immense rock that is a perfect image of a 
man's head. A photograph was taken of 
this strange freak of nature by one of the 
workmen, who had a camera in his pos- 
session, and it was sent to Chief Engineer 
Hood of the Southern Pacific, at San 
Francisco. The photograph has been 
shown to a number of gentlemen and they 
all l>elieve that there is no other rock in 
existence that is such a perfect represen- 
tation of a human head. This rock will 
no doubt be looked upon in the future as- 
oneot the points of interest in CaHfomia. 
America has a sphinx that is just as im- 
posing as that of Egypt, and this sphinx 
of California is older than that of Egypt,, 
for it was not made by man, but formed 
by nature. This singular rock is on Chats- 
worth Park rancho, and is the property of 
Mrs. Johnson. Wm. L. Moore. 

Submarine Channel Line. 
M. Goubet, inventor of the submarine 
boat bearing his name, says that a syndi- 
cate was being formed to establish a sub- 
marine line between Calais and Dover. 
A ca.ble would be placed 45 feet below the 
surface of the channel, along which sub- 
marine boats 90 feet long and carrying- 
200 passengers, would trevel. He expects- 
that the passage will be made in from 
twenty to thirty minutes.— Sun. 
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Questions and JlnsiDers 



QUBSTIONS NOT AN8WBBBD. 
Answers are solicited, especially for all 
questions so far without replies. Ques- 
tions will appear but twice, successively. 
Those unanswered will then be designated 
by numbers. The following, need reply 
—297, 309-11, 318, 321-322. 

32K Soand of Steam Pipes* How can 
the hammering sound of steam pipes be 
prevented ? And what is the cause ? 

G. N. 

322* Do Fbh Sleep? This is affirmed 
hy some and it is denied by other observ- 
•ers PiscATOR. 

325* Images of BuddEa* Where can I 
iind examples of the alleged Mexican im- 
ages of Buddha, and what is the evidence 
that they are verily such ? J. J. S. 

326« leather Forecaati. Why is it that 
so many of the official forecasts fail ? 

Parmer. 

327* Raw Colofs* When I use a set of 
colors in painting the effect is raw and 
unnatural. Why is it ? Eugenia. 

328* Colofs and Comj^ezloiu For a sal- 
low complexion what colors should be 
worn near the face to correct the defect ? 

Eugenia. 

329* 'Vaterproof Olise. How is this pre- 
pared? Y. Z. 

330. The Great Halo of Hdvelifit* This 
is said to have been seen but three times, 
before observed in Cleveland last Decem- 
ber. It is a solar halo of 90^ taditis, that 
is. half the sky. Have your readers ever 
seen it ? R. T. 

33K Anlmab as 'Veatfier Guides. Is it 
true that the actions of any animals indi- 
cate the coming of pleasant or stormy 
-weather? T. S. W. 

NoQ-SUppbg Shoes. Is there such a 
thing known in the market? Even the 
soles of india-rubber overshoes become 
very smooth, and slip on smooth surfaces. 

Age. 

333. MottlpfeTel^apfiy. How can two 
or more operators use the same wire ? I 
can conceive that many systems of waves 
can be simultaneous, but how about the 
mixing up of dots and dashes received ? 

Willie. 

334. The Gyrowope. My teacher ex- 
plained this, but I cannot understand why 
the revolving wheel must keep itself ver- 
tical. Pupil. 

335. Safety in Cafi. What is the safest 
car as to its position in a train ? D. M. 

336. 'Worn Eyeglasses. Mine become 
worn by carrying them in pocket or cafe, 
so that the centres are almost like ground 
glass. How can they be polished again 
without further damage ? Mrs C. 

337. Pennaneat Marking Ink. Could you 
oblige me with the name of a permanent 
marking ink for use with a rubber stamp 
on linen: I have tried several, but they 
have all been failures. W. S. 



AN8WBRS. 

284. Why do Plains Cattle Dislike a Man 
on Foot ? It is not probable that they do 
dislike him. any more than they do any 
other strange animal they feel they may 
have cause to fear, and want to run out of 
its range. The man on horseback is 
equally obnoxious to them, but appears 
too big a combination to tackle; so they 
do not. Plains cattle familiar with men 
on foot, show no special dislik«». 

F. S. Matteson. 

284. Why do Plains Cattle Dislike a Man 
on Foot? Range or plains cattle become 
so used to the cowboy and his horse that a 
man on foot is an object of curiosity to 
them. To satisfy this curiosity, they will 
crowd around him, the cattle on the out- 
side forcing those nearer to such close 
quarters, that the pedestrian is in danger 
of his life. If he attempts to run they 
will invariably follow, just as domestic 
cattle will sometimes follow a retreating 
dog. J. W. Shipley. 

285. Why ace Indians not Baldheaded? 
Some Indians, it ^ould be. The answer 
that they do not wear *'warm. stifling 
head covering" is not logical. Indians do 
cover their heads, and many times wear 
warm, stifling, and fancy head covering. 
That they "do not cut their hair," is in- 
correct. Many Indians do cut off their 
hair. But I conceive that they are not 
subject to baldness—as white people are — 
for the reason that they are Indians. One 
might as well ask why they are not white. 
Indians are much nearer the animal than 
the white race. F. S. Matteson. 

287. Flycatchers and Snake Skins. The 
nests of almost all small birds that build 
in trees are subject to robbery by crows, 
squirrels, hawks, owls, etc. A snake is 
the common enemy of both birds and 
small animals. The flycatcher profltsby 
this in using cast-off snake skins in the 
structure of its nest, as neither squirrel 
nor crow would care to approach ever so 
tempting a morsel apparently within the 
coils of a snake. Probably the ancestral 
flycatcher discoverod this means of protec- 
tion for her nest by the accidental use of 
a snake skin in constructing it. 

J. W. Shipley. 

296. Why does a Doi; Bark in Pufwiing 
its Prey? I conceive it to be hereditary 
instinct not yet bred out. All dogs do 
not bark, in pursuit. I had one which 
not only pursued silently, but would watch 
and creep, as stealthily as any cat. The 
wolf— the wild dog — pursues and attacks, 
in combination with its fellows. He oper- 
ates a trust, or a labor union, and shouts 
to his fellows to come and help. 

I have been the object of their pursuit 
myself, and have some knowledge of their 
methods in pursuing other prey. The 
wolf is a bom coward, and appears to 
want his intended victim to run. He be- 
ing strong of wind and limb, appears to 
know that when his quarry is exhausted 
by physical effort, it will fall an easier 
prey. In this he is wise. 



Again : your dog barks at the stranger 
to warn you of his approach, and to warn 
the stranger away. He does this for his 
master's sake; not for his own. 

The rattle of the rattlesnake is not 
notice of attack or pursuit Rattlesnakes 
never pursue. It is a warning to keep off. 
**Leave me alone or I'll bite you." And 
if not trespassed upon the rattlesnake is 
harmless F. S Matteson. 

297. Flocks of Birds Flying. The ques- 
tion concerns a remarkable fact. The 
only way I can account for it is that the 
movement is quickly propagated through 
the flock from the leader or leaders, each 
bird influenced by the movement of the 
bird next before him and instinctively 
keeping at proper distance from him and 
the individuals on each side. It would 
seem that there is also a sympathetic 
rhythmic beat of the wings in the flock, 
so that the white wing- lining of all the 
birds shows at the same moment, or suc- 
cessively, in changing course of flight. 

S. T. 

303. Hair a Vital Drain^ This appears 
to be one of the many whim-whams that 
occur in the periodicals. Cutting the hair 
close *4n the 7th or 8th year of the child," 
or at any time, tends rather to make it 
more coarse (as we know by the effect on 
young beards,) and so perhaps maintain 
or increase the amount of nutrition re- 
quired, which is not great in man for this 
end, anyhow. Sampson could be quoted, 
but it might have been the moral effect on 
him when he broke h*s vow and lost 
strength, after the clipping of his hair. 
Women, certainly, are not to be tested in 
strength by the length of 'their hirsute 
growth. And the foot-ballers can hardly 
be weakened by the growth of shaggy 
locks; nor lions and other hairy animals. 

Medicus. 

30S. Qty Plants Sleepleas. I have been 
been taught to believe that animals both 
sleep and rest, and that plants simply rest 
By refetring to the dictionary. I And that 
sleep is thus deflned:— "A temporary sus- 
pension of the thinking powers." 

Timothy Wheeler. 

323. Movements of a Crowd. It is about 
as puzzling.as.thataf a flock of birds, and 
is a frequent vexation. One wants to 
shout "move on there ahead— step lively." 
In emerging from any audience room, 
especially from a church, there are thought- 
less peMons in front who block the exit by 
stopping to gabble with acquaintances. 
But there, and still more when a crowd is 
leaving or entering a rail-car, it is the 
bunching up of those in the rear that com- 
pels slow motion, doubtless, lest each im- 
pinge too much on others; for I have 
sometimes looked ahead and seen the in- 
dividuals in front stepping forward lively 
enough. S T. 

324. Date of Mammoth. No one knows 
anything about 100,000 years. The date 
of the Glacial Period has been given vari- 
ously by men of science after studying 
Niagara river and other chronometers 
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where erosion is shown stnce the glacial 
deposits. C. H. Hitcbcock*s recent study 
of the Niagara allows 10.000 years or so, 
if I remember rightly; before that some 
had given six or eight times that Of 
geological time we only know that it was 
very long, but nothing that can be ex- 
pressed in definite figures with any cer- 
tainty. The sensational papers, and sen- 
sational scientific persons who furnish in- 
formation to such papers, must do the big 
thing, of course, in Munchausen style. 

Geolog. 

326* 'Veatficr Forecaste* Much criticism 
is visited on the government forecasters, 
and oiten in a spirit of humor. But the 
usual 80 per cent, of predictions verified is 
quite as much as could be rea<;onably ex- 
pected. Many p>ersons do not seem to 
have even an inkling of the fact that a 
rainy low-barometer area» or a dry area 
of high pressure, may and often does 
change its course, and expand or contract; 
or even quite disappear. On our Atlantic 
slope, not a little depends on conditions of 
the atmosphere over the ocean, where 
there can be no weather stations. Tbe 
conditions there may increase or diminish 
a storm, prolong or shorten its continu- 
ance, and may change its course. 

Any one probably can have for a month 
the daily weather maps of the U. S. 
weather bureau at Washington, and study- 
ing these from day to day. he will be en- 
lightened, if he is capable of interpreting 
the plain indications given of barometer, 
temperature, direction of wind, all con- 
nected by lines and showing the progress 
of weather areas across tbe country, with 
their changing extent and intensity. 

Old Probability. 

327* .RawColon* 32S. Colocs and Com- 
plezioo* Because there are no raw or 
crude colors in nature. The eye observes 
what the hand fails to transcribe. Being 
able to recognize the crudity of one*s work 
indicates that the eye is better educated 
than the hand ; and for this reason some 
intelligent experiments are necessary. 

There being no crude colors in nature, 
we cannot represent her in her ever vary- 
ing moods by using them ; and in order to 
avoid attempting to do so, must frequently 
proceed in opposition to our alleged know- 
ledge of things in portraying her. Thus: 
There is a barn in the distance which we 
know is painted Indian red. If we repre- 
sent it in our picture painted in pure color, 
it will not seem natural. At this season 
of the year we are tempted to paint snow 
scenes; we know that snow is white, and 
when we carry out our knowledge in this 
respect and represent the broad meadow 
with its immaculate mantle, with pure 
white paint, it looks raw and lifeless. In 
fact it is. 

The sky is not blue, grass is not green, 
tbe field of ripened grain is not yellow, 
nor the field of snow white, neither is the 
red brick building red ; all colors are modi- 
fied by intervening atmosphere, reflection 
of light from surround mg objects and the 



sky, by the contrast of juxtaposing colors, 
and to these may be added, imperfect 
translation. The key to the situation, 
then, is: Use only compounded tints, 
which are all mixtures of red, blue and 
yellow, or their equivalent 

Upon your palette place a mass of white, 
tint it with Indian yellow ; neutralize this 
with red Naples yellow, and then bring it 
to a nice atmospheric blue. If the mix- 
ture is too dark for the sky tint, reduce it 
with white, if not luminous enough, add 
more yellow; if not warm enough, more 
red ; if not cold or dense enough, add blue. 
Now every color in the landscape is pre- 
pared on this principle; the yellow and 
blue predominating to represent herbage ; 
red selected according to requirements. 
To portray a red brick building for in- 
stance, add blue, for sky reflection ; select, 
according to requirements for a blue apron 
or dress. A dark mixture of the three 
will do for shadows. Tbe colors here sug 
gested. like certain musical tones or a 
scale of odors, are high; lower ones are 
needed in producing other effects; there- 
fore, continue experimenting down the 
scale. Tr3'^ yellow ochre, light red and 
permanent blue; then, brown ochre, caput 
mortuum and cobalt; raw sienna. Indian 
red and Prussian blue; and raw umber, 
daik caput mortuum and Prussian blue. 
Black may be added to any of these mix- 
tures for deeper shadow. 

Burnt sienna being orange, takes the 
place of red and yellow ; terra verte is a 
most useful color and replaces blue and 
yellow, particularly in flesh tones; raw 
umber and Prussian blue or yellow ochre 
and ivory black, make harmonious greens, 
being brought to the proper tone by ad- 
mixture of white or light neutral mixture. 

Red, blue and yellow are called primary 
colors, and except in the hands of a master 
are always crude. Mixtures of them, 
orange, green and purple, called second- 
ary colors, are more harmonious; but of 
those made from these: orange and green, 
give olive; orange and purple, brown; 
and green and purple, neutral gray; these, 
called tertiary, are the most harmonious. 

The harmony of contrast is most perfect 
when a mixture of two colors is placed 
beside the color not present in the mix- 
ture. Thus: green (blue and yellow), is 
the complementary of and accentuates 
red, and, is in harmony. Purple (red and 
blue), is in harmony with yellow for simi- 
lar reason. Hence, to kill the yellow of a 
sallow complexion oppose it by orange, 
that is, a.ny warm tone part of which is 
yellow. The background of a portiait 
will have a neutral ground brought up to 
green on one side of the head, to contrast 
the warm reds of the flesh, and shading to 
a tone of burnt sienna on tbe other, lighter 
side, to absorb the yellow. Study, * 'Hints 
on Sketching from Nature," N. E. Green. 
Part 3. Color. Geo. Rowney & Ca, Lon- 
don. Obtainable of dealers in artists' 
materials. F. M. Goodman. 

University of liiinois. 



CURRENT NOTES. 



The Booentric Aeterold. 
The unexampled eccentricity (0.38) of 
the planetoid lately discovered at the 
Harvard observatory station in Peru, is 
questioned by an English astronomer. 

MosQuttoes In Winter and Afar. 
Prof. Smith, of Rutgers College, finds 
Anopheles larvae in ice-covered ponds, 
and the adult hibernating in groves; and 
that Culex travels twenty miles at tea.»t 

Spontaneous Ventilation. 
French scientiflc journals report that a 
small room renews its air through the 
walls in an hour, with 25° difference be- 
tween the outdoor and inner temperature. 



Pygmies In Burope. 

Prehistoric remains of a midget race 

have been found in Germany, Switzerland 

and the Pyrenees. None of the skeletons 

is longer than 55 in., and many are smaller. 

Sandstorm In California. 

The recent sandstorm from the Mojave 

desert is said to have piled up sand in 

Santa Ana 30 feet. This illustrates ''The 

Great Dust Age" in our December number* 

<■> 

The Smallest Vertebrate. 
The Misticbthys luzonensis of the Phil- 
ippines averages a half inch in length. 
This fish is scooped up in quantities and 
used as food, it belongs to the goby 

family. 

»» 

Tbe Vermiform Appendix. 
Dr. Hershey, chairman of the Colorado 
Slate Medical Society, finds that the ver- 
miform appendix, so notorious in appen- 
dicitis, is a secretory organ, furnishing 
lubrication important in its place. 

A 600-mlle-per-hour Locomotive. 
Mr. A. L. Russell, of Boston, believes 
that this rate could be reached by big 
drive- wheels. A driver i6J^ ft. high, 
making 11 revolutions in a second, would 
cover 375 miles in an hour. 

Danger of Railway CrosslBir- 
Our common schools should teach the 
simple fact that & '^ it. drive- wheel, run- 
ning at 60 miles per hour, makes no ft. a 
second; at 40 miles, 77 ft. It takes sever- 
al seconds to cross a railway track. 
»» 

Why Hair Turns Oray. 
M. Metchnikoff ascribes this to a bacillus 
that consumes the coloring substance; he 
names it the pigmetophagus. Low vital- 
ity from any cause favors its multipli- 
cation. 

Benzozone. 
A name given to a new intestinal anti- 
septic by its discoverer. Prof, Novy, of 
Michigan University, and believed to be a 
sure preventive of cholera, typhus, 
dysentery, etc. The Tribune reporter 
talks of the germs of these as * 'animal 
organisms. 
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PhoBphstee in Palestine. 

The Sacred Land, long given over to 

iDarren desolation, may yet blossom as the 

rose. Rich deposits of phosphates have 

been found in the regions of the Jordan 

^ndthe Dead Sea.. 

, ^ 

Intelliffence of Ants, 

In the American Naturalist, Professor 
"W. M. Wheeler concludes that it is quite 
unnecessary to assume, the existence of 
anything beyond instinct and simple in- 
telligence in the ants which form com- 
pound and mixed nests ; there are no evi- 
dences of ratiocination in ants. 

<■» 



New Liffht on Drowning. 
The idea that drowning persons take 
puch water into the lungs has seemed to 
be unquestioned. But it has been long 
opposed by Prof. W. K. Whitford, who in 
40 years has successfully treated many 
patients apparently dead from drowning, 
and who now asserts, as the result of 
many examinations, that practically no 
water enters the lungs. 



BOOK NOTICES^ 



A Thinking Will. 
At the annual meeting of American 
naturalists in Chicago, recently, the papers 
read indicate, says a reporter, that a good 
many believe that, in order to be in- 
fluenced by anything in or connected with 
the body, there must be something dis- 
tinct from the body to be influenced ; also, 
if there be a thinking will in man, there 
must be a thinking will in the world. 

Murder by Telephone. 
Report says that the manager of an 
«lectric lighting station at Mascara, Al- 
-geria, noting that his telephone was out 
of order attempted to disconnect the in- 
strument to find out what was the matter. 
He received a violent shock which caused 
liim to fall senseless to the floor. It was 
afterwards discovered that a discharged 
workman, in an attempt at revenge, had 
connected the message wire with an elec- 
tric light wire on which there was a cur- 
rent of 10,000 volts. 

Snapshot X-ray Apparatus. 
An X-ray photograph can now be taken 
In one second, instead of the tedious and 
exhausting exposure of from half an hour 
to sometimes two hours. This is the in- 
vention of Dr. H. P. Pratt, of Chicago. 
One of the greatest features of the new 
-discovery is the aid it gives the surgeon 
in critical cases, when a patient is very ill 
or nervous, and long exposures frequently 
resulted badly. 

Marconi's Blectrle Waves. 
Professor Fleming, lecturing before the 
Royal Institution, said he had been com- 
paring light waves with electric waves 
and found they were both waves in the 
ether, which bent around obstacles they 
encountered. They travelled at about the 
same speed of 186,000 miles a second. 
Marconi's transatlantic waves were about 
1,000 feet long, not very small compared 
with the obstacles they had to encounter; 
that is, the hill of water formed by the 
curvature of the earth, which he calculated 
was about no miies above a straight line 
joining the Lizard and Newfoundland. 
The bending required, therefore, was not 
great compared with the distance, being 
"^ '^arable to a wave one- hundredth of 
ih in length bending round an ob- 
one- fifth of an inch high. 
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Developing Plates. 

Developing plates in cold solution will 
give thin negatives lacking in detail, 
owing to the fact that only a portion of 
the chemical action is utilized, as much of 
the energy is neutralized by the low tem- 
perature. Under ordinary conditions, 
much the same results follow under de- 
velopment, showing that using too cold a 
developer is virtually under- developing. 
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An Ice Affe Comlnff? 
Sir Robert Ball is reported as saying 
that the cause is a certain conflguratio'n of 
planets and the precession of the equi- 
noxes, occurring every 80,000 years, when 
the summers are very short, the winters 
very long. This is theory, and but one of 
many theories, right or wrong. Slight 
geological evidence for it. 

<»» 
Facts Before Theory. 

Dr. Ira Rem sen, the eminent chemist, 
now president of John Hopkins University, 
in a recent address at Boston, argued 
against making students in chemistry face 
and master the atomic theory before they 
know the elementary facts of chemistry. 
He would omit from elementary text- 
books all reference to that theory. 
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Platinum in Klondike. 
The Canadian government metallurgist 
reports that in the millions of dollars 
worth of gold brought from the Klondike 
the last season there was a liberal sprink- 
ling of platinum, including many fair- 
sized nuggets. It is said that many of the 
miners have been sorting out the platinum 
and throwing it away Ps worthless, where- 
as it is worth 50 per cent, more than gold. 
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Berum for Snake Bites. 
Dr. Chalmette, chief of the Pasteur In- 
stitute, at Lille, asserts that one woman, 
who was bitten in India, was restored 
when at the point of death by his serum. 
it is stated that Dr. Chalmette saved his 
own life with the serum, he having been 
bitten by a cobra from which he was ex- 
tracting its venom, which is used in the 
composition of the serum. 
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Oreen Foff Lights. 
Experiments at San Francisco harbor 
with variously- colored lights are reported 
as showing that green is the most pene- 
trating color. This is remarkable, seeing 
that the long red waves are those that 
penetrate the mists of sunset, coloring the 
setting sun. 



Studies of Trees in Winter : A De- 
scription of the Deciduous Trees of North- 
eastern America. By Annie Oakes Hunt- 
ington, with Introduction by Charles S. 
Sargent, LL.D. Boston: Knight and 
MUlett 1902. Pp. 198. Illustrated. The 
name of author, and the introduction by 
Dr. Sargent (director of the Arnold Ar- 
boretum of Harvard and author of the 
Silva of North America) give authority to 
this handsome volume. It has nearly 80 
beautiful page- plates from photographs, 
including ten finely colored. With these, 
and the text, the reader will be able to 
identify our forest trees, carrying on his 
botanical studies in the leafless and fiower- 
less winter; the artist will get many use- 
ful hints; and the farmer and woodsman 
can test their knowledge. It was a happy 
thought to make us acquainted thus with 
our brethren of the forest, —an acquaint- 
ance which is ordinarily very limited. 

Familiar Trees and their Leaves, De- 
scribed and Illustrated by F. Schuyler 
Matthews. With Illustrations in Colors 
and over Two Hundred Drawings by the 
Author, and an Introduction by Prof. L. 
H. Bailey, of Cornell University. New 
York: D. Appleton & Co. 1901. Pp. 32a 
The twelve colored prints of trees enliven 
much this excellent book; and the photo- 
graphs are helpful, while the numerous 
drawings of leaf and fruit are faithful and 
artistic These and the descriptions leave 
no excuse for error in identifying our 
trees. Prof. Bailey well remarks that it is 
of interest to all persons, not botanists 
only, to be at home in this ready way in 
our sylvan surroundings. The first chap- 
ter fitly treats of the leaf as a builder. 
Prefacing it is a tabular key for the other 
chapters, which arrange trees according to 
their leaves as simple or compound, with 
or without teeth, divided or not, etc., thus 
rendering it easy to find the name and de- 
scription in the text. With this and the 
book on trees in winter, one ought to be 
very familiar with the varied forms of the 
forest and roadsides. 

What Are We Here For? By F. 

Dundas Todd. Chicago: The Photo- 
Beacon Co. 1901. Pp. 142. The author 
seeks to promote individual and collective 
effort for the advancement of the human 
race. He treats of education, work, dis- 
ease, war, commerce, morality, religion, 
etc. His theory of religion and morals is 
utilitarian, and he presents his definition 
of morality, **the product of cooperation." 
as an antidote to anarchism. 

The Bird Rock Group. By Frank M. 
Chapman. Supplement to American 
Museum Journal, Vol. I, No. 11. This 
pamphlet by the Associate Curator of 
mammalogy and ornithology, illustrates 
with many fine photographs the highly in- 
teresting groups of water-birds on imi- 
tation rocks, in the museum, with pictures 
also of natural habitats from nature. 
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BLOOD HISTORY 

Born in bone marrow — dies 
in the liver. This is the be- 
ginning and the end of the rich, 
red blood that keeps us all 
alive. Blood history makes a 
fascinating story. 

Scott's Emulsion often plays 

a most important part in blood 

history. At the very beginning 

— that is where its influence 

is greatest. 

ScoU's Emulsion is a blood 
food — a rich material for mak- 
ing new blood. Nothing better 
for bringing color to pale 
faces. 

We'HMod you a little to try, if you like. 
SCOTT & BOWNE. 409 Pearl street. New York. 



Jonathan Hutchinson, P.R.S., Gener- 
al Secretary of the New Sydenham Soci- 
ety, has requested Messrs. P. Blakiston's 
Son & Co., of Philadelphia, the American 
agents of the Society, to announce the 
publication of '*An Atlas of Clinical Medi- 
cine, Surgery and Pathology," selected 
and arranged with the design to afford, in 
as complete a manner as possible, aids to 
diagnosis in all departments of practice. 
It is proposed to complete the work in five 
years, in fasciculi form, eight to ten plates 
issued every three months in connection 
with the regular publications of the So- 
ciety. The New Sydenham Society was 
established in 1858, with the object of 
publishing essays, monographs and trans- 
lations of works which could not be other- 
wise issued. The list of publications 
numbers upwards of 170 volumes of the 

greatest s<iientific value. An effort is now 
being made to increase the membership, 
in order to extend its work. 

Dottbleday, Page & Co. are issuing a 
superb set of lx>oks under the title of *^^The 
New Nature Library," which are designed 
especially to help those without scientific 
training to comprehend the beauties and 
-wonders of nature. These tx>ok5 are quar- 
tos and are very cheap when the size of 
the bookis and the many beautiful illus- 
trations are considered. The illustrations 

in these lx>oks have created a new epoch 
in producing colored pictures directly from 
photographs of natural objects. 

Antiquity of Ansssthetlos. 
A Chinese manuscript lately discovered 
in the Paris library proves that anees- 
tbetics were used in China 1,700 years 
ago. A certain concoction, it states, was 
^ven by the doctors before performing an 
operation which rendered the patient un- 
conscious. The anaesthetic was a simple 
preparation of hemp. 



THE NEW 

Hydro-Carbon Light 

for M/VGIC LANTERNS 




FIta any Magic Lantern. Intensely -brillant, absolutely 
safe, easy to operate, costs less than two cents an hour. 
Especially adapted to School and general Lecture use. 

Educational Lantern Slides 

Specially arranged tp afioonpany standard text books and 
to illustrate Geography, Physical Geography, Geology, 
Botany, History, Engineering, Psycholog} , Histology, Bac- 
teriology, etc. Send for general cataloliue giving fists of 
40,000 popular slides or **The Magic Lantern in College 
Work," giving list of Educational Slides. 

WILLIAMS, BROWN & BARLE, Dcpt. A, Phila. Pa. 
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IRD 
MAGAZINE 



Giving Pine lllustratloiis of 
all Blrdf of North America. 

Interesting articles by 
well-known writers. 

Each month we f^ive 

TBN BIRDS IN NATURAL 
COLORS 

for identification. 

Monthly. $1.00 a year. 

Single copiett 10 cents. 

Mention ** Popular Science " 
and send for a copy. 

imerlcan Ornitbology, 

WORCESTER, MASS. 




The New Nature Library STitS^SS: 
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COUNTRY LIFE IN AMERICA 



Will be delivered to you on 

a first payment of only 



THE INSECT BOOK. Bir Leland O. 
Howard. 16 colored and 821 black and 
white full pagesy taken direct from the in- 
sects themselves, and nearly 800 text cuts. 
Price, 18 net. 

THE BUTTERFLY BOOK. By Dr. W. 
J. Holland. 48 plates in colors and many 
text cuts. Price, 88 net. 

NATURE'S GARDEN (Wild Flowers^. 
By Neltie Blanchan. 88 fuli page plates in 
colors, 48 black and white. Price, fS net. 

THE MUSHROOM BOOK. Bv Nina L. 
Marshall. M colored plates, 24 black and 
white; over 100 text cuts. Price IS net 

BIRD NEIGHBORS. By Neltje Blan- 
chan. 48 colored plates. Price, 18. 

GAME BIRDS. By Neltje Blanchan. 48 
colored plates. Price, 18. 

BIRD HOMES. By A. Radclyffe Dug- 
more. 18 colored plates and 60 other pic- 
tures. Price, 83 net.' 

76,000 sold at tlicse prices. 



$1.00 



T^B have made a special library 
of our seven nature books, 
bound in polished buckram, with 
leather title label and gilt top, to 
offer exclusively with a year's sub- 
scription to COUNTRY LIFE IN 
AMERICA. Opposite is a list of 
titles of the seven volumes com- 
prising the set . 



There are in the seven volumes 232 full- 
page reproductions in color of photographs 
of the actual insect, butterfly, flower, fun- 
gus, or bird, bef^ides about 120 other full- 
page plates and innumerabie text illustra- 
tions. The text of the books is accurate 
in every detail, but is not technical, and is 
so arranged that immediate reference may 
be made to any subject. They are per- 
fectly adapted either for field use or home 
study, and can be used equally as well in 
winter as in summer. 



From a Subsoriber: 

** I consider this the best Invest- 
ment In books that I have ever 
made, as the purchase price repre- 
sents but a small part of the ac- 
tual book value of the set.** 

MARCUS 5. FARR (8c.D.) 

Dept. of Vertebrate Palaeontolo|:y, 

Princeton University. 



OnilllTDV I ICC III i MCDIOi 's the most beautiful magazine for all who love 
uUUIlIni Lire in Hill Cnlull the country and life under the open «ky. L. H. 
BAILEY is iu editor. Ic is magnificently illustrated and is absolutely unique among 
American publications. ''It has a flavor that is distinct from the ordinary magazine as 
the CDuntry is from the city.*' 



We will deliver these seven volumes by prepaid express and enter your 
subscription to Country Life in A.mekica on receipt of One Dollar. 
Examine the books and magazine at your leisure ; if they meet with 
your approval, pay us one dollar each month for seventeen months 
or return them at our expense if you are not satisfied ; in this 
case, your money will be refunded. For cash payment with j,.o<» 
your order deduct 5 per cent, from this special price of ..^tl* 
$18 00, sending $17. 10 only. .^ 1^^ 
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Diabetes, Bright's Disease, Albuminoria, 
Cystitis, Jaundice, Rlieumatisni, Gout, 
Calculi, and the Disorders of Digestion 



QUCCESSFULLY employed by the Medical Profession as a uric solvent, tonic regu- 
lator, and eliminating agent in nervous and renal disorders. Extremely pleasant 
to the taste, well borne by the stomach, prompt, safe, and eflBcient. 

stancy of Composition... 

Tbe constancy of its composition and tbe temperature ot the water bottled at 36 deg. 
Pahrenlieit, especially adapts it Cor exportation, aod long jouraeys in cbangeablc climates. 
Tbe combination of natural gases In the water, bold its alkaline constituents in perfect so- 
lutiOD. To insure tbe entire reteDtion of the natural gases, and preserve iis rare purity as 
veil, the water is marketed only in glass bottles, filled and hermetically corked and sealed 
at tbe springs under direct supervision. 

riedical Indorsements 

S. BARUCH, M.D., New York City (Lexington Ave. and jgtb St.) 

"I have used tbe Allouez MosnesU Water in the treatment of a number of cases of 
Diat>etes and have had good results in ail: in some the success was remarkable. I 
hope every physician will give Allouez Water a fair trial." 

WM. FRANCIS nONAN, M.D., simu sq.™ New York City. 

"The AIloiwz Mapiesla Water produced prompt disappearance of the sugar irlth 
consequent lowering of tbe specilic gravity. Tbe ages of the patients treated, ranged from 
40 to 81 years, and some had diabetes for foar years. I am much pleased with the resulls 
obtained. A diet was followed." 

Prof. CLIFFORD MITCHELL, A.M., M.D.. Chicago 

(From the HahH^tnannian Monthiy, PhiL, Pa., Jan., 1857). 
'However skeptical, I could bardly close my eyes to tbe favorable results obtained. I 
wrote a paper about the water (Allouez), which was read at Omaha. In this paper I look 
the ground that the water was well worthy of trial. Since that time I have had a number 
of grateful letters, the (irst in my experience in treating Diabetes. 'I am better than in 
years,' writes one man. 'It has t>een a God-send.' says another. 'A thousaod thanks.' 
says a third. Two of the most striking instances of immediate relief or cure have occurred 
within the last month nr two. Dr. B. F. Bailey, of Lincoln, Neb., has used it lately in a 
typical case of diabetes MeHitua, and reports to me that tbe patient is already virtually 
cured. Inasmuch a-- many of the patients, who have been benefited or cured by the water, 
bad resisted the action of familiar drugs, as jumbul, arsenic, lithia, and codeine, 1 ask tlie 
question; Is It a discovery In the therapeutics ot diabetes?" 

A. H. LEVINQS, M.D., Hilwaukee, Wis. (Pr«s. college p. &s,) 



L. A. KENGLA, H.D,, San Francisco, Cal. 

"A splendid remedy in Bright's disease and diabetes," 
LITERATURE MAILED FREE. 
At Dinalils' and Dealers' Still: HiH-flalloa Beltks SpirkllDK: QsarU, PloU 
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Spiritual and Material Attraction; a 

Conception of Unity. By Eageoe del 
lUr. Denver. Col.. The SmKh Brooks 
Printing Co. rgor. Pp. 79. This book- 
let seeks to cany the principles of attrac. 
tlon and repulsion, observable la the 
f)hysica1 universe, into the social and 
s[Hritua1 spheres, apparenily somewhat tn 
the method of Drummond's Natural Law 
in the Spiritual World. The tendency in 
such efforts Is to mysticism, extreme gen- 
eralifallons and the forcing of analogies. 



Microscope For Sale 

A good Monocular iDstmmeDt with two 
objectives, cost $ioo. for sale at a great 
bargain. Pkactical Sctsnce Co., 

14 Dutch St, New York. 
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School Science 

A nONTHLY JOURNAL OP 
SCIBNCB TSACHINQ IN 
SeCONDARY SCHOOLd 

Brifht, Inspiring, Practical 

articles on the teaching of science. 

Short, Newsy, Helpful 

notes on the progress in science. 

Novel, Suggestive, Illustrated 

descriptions of apparatus, experi- 
ments, laboratory, equipment and 
pUns. 

IntetestlDg, .Valuable, Pertinent 
Correspondence Department. 
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" Garden City of the Golden SUte." 



SAN JOSE. 
CALIFORNIA 



Santa Clara County, of which San 
Jose Is the capital city, is one of tbe 
most productive counties In all tbe 
State. Tbe city itself is in a perfect 
bower and is surrounded by the most 
beautiful gardens in California. The 
drive from San Jose to tbe Lick Obser- 
vatory on the top of Mount Haraillon, 
fs one of the most delighttul in the 
world. The way to reach San Jose 
from tbe east Is by the 

NET YORK CENTRAL LINES 

Addresi Santa Clara County Im- 
provement Club for particulars in re- 
gard to their attractions. 
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Wonderful Epidotes 
from Alaska 

By tar tbe finest Epidotes ever found in America. They rival 
the famous Tyrolese specimens but are entirely different. They 
occur la Kroups of stout, highly lustrous, black crysials, generally 



weakenuiff 

brltating tbeia, make it tbe ideal 
Iftxative. 
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Dr. Leinstrom bas proved tbat under 
specified 'conditions electricity will cause a 
fluid to rise in a capillary tube to a re- 
markable neigbt. Wbat the cause may 
be is not known, but it seems to account 
for the observed effect of electricity in 
hastening plant growth— the process of 
growth being quickened by the increased 
flow of sap from the roots to the stems 
and leaves. 

Solkr Baya cuid 0«rmlnatloii. 
According to T. Tammes, the direct 
rays of the sun, which have such a dc 
strucilve effect on bacteria, have no influ- 
ence, one way or the other, on the germi- 
nating power of the seeds of the higher 
plants, even after long exposure. This 
was found to be the case with seeds of 
Oryza sativa, Helianthus annuue, Erodl- 
nm cicutarlum, Datura stramonium, Al- 
lium flstulosum, Erythruea centarium, 
Nicotiana rustica, end Vicia faba.pd. 



Wild= 
Flowers 



All who enjoy reading about the 
curious and interesting traits of our 
native witd-flowersandrems, should 
have the new monthly journal of 
popular botany. 



American Botanist 

It Is edited solely for the plant lover 
and contains no technical matter. 
Common names are used whenever 

Kssible, and all the articles are se- 
;ted with a view to their value to 
ttte general reader. Send 3 cent 
stamp for sample copy and tell your 
friends about it. Address 
WILLARD N. CLUTE & CO., 
pdhiisbwa.... Binghamton, N. V. 
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.Prentiss Calendar Clocks 



Alio PrylBs-pan. Pro 



and Electric Clockf. 



Binders. Wesupply aclothself-binder, 

:itered in gold, that any one can easily 
se. and add the numbers as issued. It 
will hold about twenly-four copies, and 
will be sent free by mail for sixty cents 



b. Nov*l Calendar Watob. 
It not only tells the time like ordinary 
first-class watches, but also tells the day of 
the week, day of the month, the month, 
and changes of the moon, as will be seen 
by the accompanying illustration, which 
shows the exact size. This is a beautiful 
watch, with porcelain dial and black 
oxidized steel case, the fashionable new 
material. It is an elegant and reliable 
timepiece in every way, stem wind and 
stem set, and is guaranteed. It usually 
retails at |i3.oo; but we will deliver it for 
a limited time to any one for fS.oo. 



W. STiLLMAN, 
108 Pulton St., - - New York 



Frank A. Vanderilp's first article on 
ibe ''Commercial Invasion" has attracted 
comment throughouttbe country. Men of 
importance in the (itianclal and industrial 
world seem to be reading it everywhere. 
In Ihe February Scribner's Mr. Vanderlip 
presents the industrial conditions which 
confront America in Italy, Austria and 
Germany. He describes the intense an- 
tagonism toward Commercial America 
which exists in Austria. He then shon-s 
Ihe dangers which the United States has 
to fear from our most successful competi- 
lor in every field— Germany. 
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Concise, crisp, entertaining articles of 
Interest to every garden owner, every 
loverof horticulture or nature—Xeabna' 
Mantblx Is tull of them. Not too techni- 
cal, not dull; but bright, valuable, prac- 
tical and Instructive to the amateur as 
well as the expert. 

Well-edited and finely Illustrated. It 
tells how to secure prettier and more 
attractive grounds, gives principles mak- 
ing success certain In landscape orhottl- 
cuTtnral work. All subjects are treated tn 
a masterly manner, and In a fascinating 
style well calculated to create a greater 
love for nature and her beauties. It is 
full ot flower lore. 

The Micniriccnt of a native B own- or f^ 
ColoruT Plate... !!^S.MS!^i.B"dJJ!rinH^ 
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i«ll worth the autacrlptlon price of 
TTCar. Send Sl.OOforalimontlia' trial, 
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' family u'-e. It 
. is worth a doa- 
I en cheap af- 
fairs thai cost 
less but ia the 
end are more expensive. We confidently 
lecommend it as the best Instrnmcul on 
the market at the price, delivered free for 
tT-jo. We issue a little book of directions 
lor using litis battery, which also gives a 
list of ailments and the proper mode of 
treating Ihera with electricity. 
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HTpnotIsm ftnd the I>ow«r Animals. 

Tbe influence of hypnotism upon the 
lOTTer animals has attracted little atten- 
tion. Bui N, Vaschildc. of Paris, who is 
still working with dogs, cats, guinea pigs, 
rabbits, chickens, and snakes, declares 
that the mysterious power has real action, 
and that it may produce complete anss' 
tbesia and brain paralysis, Mdile. H. 
Stefanowski has found half'Starved frogs 
susceptible, the cataleptic state produced 
often persisting for half an hoar. Id vari- 
ous esperiments. especially by simply 
looking them In the eye, M. Vaschllde has 
succeeded in hypnotising frogs, even when 
we)! fed and free to move about on a table 
or in a tanlc The sleep, though not last- 
ing long, was so profound that needles and 
not iron broaght no sign of sensation. 



Regeneration. ByTbomas Hunt Mor- 
gan, Ph.D. Professor of Biology, Bryn 
Mawr College. Svo, Cloth. Macmillan 
Co.. New York. This is a new volume in 
the Columbia Biological Series. The vol- 
ume gives the latest results in several lines 
of work which are of importance to phys- 
icHans, pathologists and physiologists, 
such, for Instance, as the healing of wound- 
ed surfaces, the proliferation of new tissue, 
tbe hypertrophy and atrophy of organs. 
Recent experiments in grafting both in 
tfae higher and in the lower animals are 
fully described. The production of two 
or more embryos from one egg and the 
power of regeneration of tbe e^g and em- 
bryo are dealt with from the most modem 
points of view, as also are tbe theories of 
development and of regeneration. A full 
explanation of tbe discussion between the 
new schools of neovitalism an of mechan- 
isni is given in snch a form as to be easily 
tinderstood by .those who are not special- 
ists. 



Oeranlums for DyBentery. 
From time immemorial Pelargoniums 
lia ve been known amongst tbe Caffres and 
Zulus as a remedy for dysentery. It seems 
tbe natives simply nibbled tbe dried toot 
of tbe plant. In English hospitals It is 
used in the form of a decoction: four 
ounces of tbe roots are boiled twenty min- 
ates in a pint of millc. Two (tea?) spoon- 
fuls of it are given to tbe patient every 
tvro bonra. It seldom take) over 4S hours 
to effect a cure. The above is from La 
Semalne Horticole. A much simpler rem- 
e<3y for these temporary disturbances of 
tbe txiwels is a couple of tablespoon fuls of 
pure cider vinegar. — Meehan's. 
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NATURALISTS... 

and especially those interested 
in Entomology will find my 
series of [ISSECT PHOTOaRAPHS 
(from living speciiceas), tbe 
finest of their class. All are 
lile size or larger and are taken 
with especial reference to the 
economic importance, protect- 
ive-coloration, orstages o( traus- 
le species r( 

_inent authoi 

say they are wttbout doubt 
the most valuable and re- 
markable Insect picture* 
ever secured. 

1 can also fnrnlsh accurate, 
colored drawings of every spe- 
cies, to serve as gnides in color- 
ing slides or prints. 

Prices of prints, slides, nega- 
tives or drawings upon applica- 

I have also a large series of 
photographs of live BIRDS, 

MAMMALS. REPTILES. 
FISHES. MARINE-INVER- 
TEBRATES. Etc.. 
as well as an unequalled stock 

of photographs of 
Corali, Corgonias, Sponf^es, 
Echinoderms, Crustaceans, 
Fossils, Geological - Forma- 
tions, Cave- Interiors, Coral- 
Reefs, Trees, Flowers, Grass- 
es, etc.. etc. 
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Blclcmore, Am. Museum, N. Y. Prof. Alfred G. Uayer, Brooklyn Institute. Dr. Theodore Gill, 
U.S. National Museum, and many others. ' 
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Laboratory Manual 
..Physics.. 

For Use in High Schools 

By HENRV CREW. Ph.D. and ROBERT 
R. TATNALL, Ph.D.. 

OF NOBTHWESTKRN UNIVERSITY 

Price, 90 cents 

Tbe special objects tn ihe preparation 
ot tbU bx>k are to illustrate as simply as 
possible tbe first principles of physics, and 
to reduce to a minimum the expenditure 
of teachlDg energy. A list of apparatus 
necessary for tbe experiment has been 
placed at the beglniiiDg of each exerr' — 
Reference is made to the latest editijt 
seven widely used text books of physi< 



Jackson's Elementary 
Electricity and Magnetism 

For Use in Manual Training 

Schools and High Schools 
Price, S1.40 net. 

Every effort bas been spent to make tbiK 
book interestiag without sacrificing any- 
thing of scientilic accuracy. Tbe book 
will contain a large number of new figures 
illustrating tbe action of electrical ap- 
pliances. 

The Macmilian Company 
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Grand Consemtor; of Music 

(PODNDBD 1874.) 
Incorporated by act of legislature. Of- 
fers unlimited advantages in the study of 
vocal and instrumental music, opera and 
oratorio, organ, harmony and composition, 
and all musical instruments. Elocution 
and dramatic art from the first beginning 
to tbe highest artistic perfection. Open 
all 



$65.00'°°"'^ 



' price of 



"The 
Chicago" 

but the amount you save 

in money when you 

buy one for 



$35.00' 



You also save tnuch more in nerve and muscular energy 
and in repairs, for "THE CHICAGO' outlasts and out- 
wears any other typewriter and is a most pleasant one to get 
along with It will pay you to send for our printed matter, 
or if you desire quick deliver)', enclose Thirty five Dollars 
and we will refund money if after ten days trial you find 
machine unsatisfactory. 



CHICAGO IRITING MACHINE GO. 



Wendelt Street. 



PREHISTORIC 

INDItNIIND.... PUIIP.Q 
MOUND BUILDERS Ill^iilUO 

.-. FOR SALE .•. 



Plp«<, Axe*. CclU, Span, Knlvu, Arrow 
Hod^ BIc. 

Dou't send to me if you want comnioD 
staff. 1 only bandle rare goods. 

EHClost Stamp. 

A. C OOODE. 3S East Hlfh St, UiUttoa, Kf. 



U|a||Ten EnTd»ii»e of Ihi wortd, 0<i>r lir hbi, 
WHHItll, Bul1eT<li<i Irom Sauib and Oniial Aiatr- 
ica, Id (auliloi condllinn. Levi W. Meafal, Bnjn' Hifk 
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BITIN8 AT NBW BMTBNA, FliOBIDA. mission from the antborities to transport their comments on the state of affairs 

BY JOHN r. MERWiH. to Florida a large Dumber of Greek fami- were overheard by a bright Miaarcan boj', 

New Smyrna is one of the oldest settle- lies. For this permit be paid ^400. wtao immediately told his mother what be 

meats in KlotMa. Shell mounds and bar- Most of the Greeks were from the Pelo- bad heard. Secret meetings were held, 

baric implements are found, proving its ponnesus. The number was further re- and a plan was concocted whereby a party 

early occupation by Indians, and there cmited from the Balearic Isles, and in the of three of the bolder spirits were granted 

are numerous ancient ruins, probably of end some fifteen hundred persons— men, leave of absence to catch turtle. Instead 

Spanish construction, but concerning women and children, emigrated urider his ot going south, however, they started ap 

which nothing definite is known. The leadership. On his part free transport- the coast, swam Matanza^ Inlet, and, 

pictures are of a very old ruin, said to ation, with good provisions and clothing, reaching SL Augustine, appealed lo the 

bave stood nearly 300 years; it is made of were guaranteed. If any were dissatisfied Governor for protection, wbich was prom- 

ttae finest coquina rock, a natural shell at the end of six months, they were to be ised. 

concrete. No. i, front, looking east; No. sent home, but those who remained and The envoys retnrtied to New Smyrna 
3, side view, looking ^onth. Dr. Andrew worked for three years were to receive 50 with the tidings of release. A leader was 
'Pnrabull manufactured indigo there, anl acres of land for each family, and 35 acres chosen. Pallicier by name, and under bis 
later the building was used as a sugar for each child. direction the able bodied men provided 
mill. The voyage proved long and many died themselves with wooden spears, rations 
Authentic history begins in 1767, when, on the passage, but the survivors began were packed Eor three days, and with the 
it is related, Dr. Andrew Turnbull, an work with good courage, built palmetto women and children in the center the six 
Bng^Iisb gentleman of fortune, entered huts for the approaching winter, and hundred begau their march. So secretly 
upon the gigantic task of draining the low planted crops that yielded full returns in was all this managed that they had pro- 
butnmucks bock of New Smyrna, and early spring As soon as It was certain ceeded several miles before their depar- 
malcing them fit for cultivation. He had that the colony was secure against hunger, ture was discovered. 
satisfied himself of the wonderful richness Turnbull planted indigo. In 1773, about No attempt at forcible restraint was 
of this tract, and preliminary surveys bad 3,000 acres were under cultivation, and made, though it is said Tarnbull himself 
proved the possibilities of drainage. This the net value of the crop was j£3,i74. waylaid them before they reached St. 
^ras four years after the cession of Florida Success seemed assured, but for some Augustine, and endeavored to persuade 
to Oreat Britain, and the English were reason the management of affairs was left tbem to return. They marched on, how- 
fast learning that they need not depend to agents, who inaugurated a system of ever, and reported to the Governor, who 
on provision ships for the necessaries of oppression that soon became absolute ordered provisions for them, and organ- 
life, slavery, with all its revolting features, ized a Court for the trial of their cause, 
"Turnball procured a grant of 60,000 By 1776 only 600 of the colonists were left, the Attorney- General of the Province, 
acres from the Governor, on condition In the summer of that year a party of Younge by name, appearing as their 
that certain improvements should be made Englishmen from St Augustine visited counsel. 

wJtbin a specified time. He then sailed New Smyrna to see the improvements, TumhuU failed to establish any further 

lo the Mediterranean, and secured per- and while conversing among themselves, claim upon their services, and they were 
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assured of personal liberty. Lands were OHIQtJB IKDUSTBI&L CONDITIONS. has contributed greatly toward restoring 

aasigDed them, and they soon became an bv w. s. conRdence in the general baslness sitii- 

Inflaeatlal element of the population !□ The report of the United States Steel ation and creatiog the present large de- 

St. Augustine. Some of their descendaats Corporation recently given to the stock- mand for steel products, by dispelling any 

are still to be found in tbe neighborhood holders is significant in that It is a decided doubt as to piices in the future." 

of New Smyrna, where they returned after departure from usual business methods. The far-reaching importance of tbe poli- 

tbey became assured that there was no It is not what the popular prejudice cy adopted by this colossal corporation is 

danger of re- enslavement. agaln&tgreatcombinationsof capital would bard to calculate. 

N«w Smyrna is on tbe eastern coast of lead us to expect Tbe report in part is as We have always'been taagbt that sap- 
Florida, about 90 miles by rail south of follows: ply and demand regulated price, but here. 
St. Augustine, on tiie line to Palm Beacb, 'The demand for the products of tbe is a producer entering the Beld of econo-. 
aod one-third tbe distance from the north- several companies has been so great, that mics so sure ctf its position and with such 
em boundary of the State to tbe end of tbe prices could easily have been advanced, a grip npon the industry that it dares 
Peninsula. A temperate climate prevails Indeed, higher prices have been volun- defy this time-honored maxim and vol no - 
in winter, and extreme cold is not exper- tarily offered by consumers who were tarily declares that they will make just M 
ienced. Tropical vegetation flourishes, anxious for immediate execution of orders, much profit and no mare. Theresaltof 
Besides palms and palmettos, there is a but the companies have firmly maintained this action upon their part is to create* 
variety of vegetation according to location, the position of not advancing prices, be- feeling of security and stability nev«r be^' 
including cypress, tbe long-leaved and lieving that the existing prices were suf- fore known. Builders can now contraci 
otber pines, sweet gam, bay, holly, ash and ficient to yield a fair return on capital and for material to be delivered years io ad- 
wax-myrtle. It is along tbe rivers and in' maintain the properties in satisfactory vance, and in these days of great ente)^ 
swampy places that tbe diversified vege- physical condition, and that tbe many cot- prises this means much. It also eliml' 
tatton and animal life are seen most lateral advantages to tw gained in the nates from the trade the chance of specn- 
abundantly. It is no wonder that this long run by refusing to advance prices lators creating an illegitimate demTitid f« 
summer land, so easily accessible from the would be of substantial and lasting value, goods which is bound to end in collapse. 
North by rail or steamer, is becoming not only to tbe companies, but also 10 the born of over-pioduction. 
more and more a resort, especially during general business interests of tbe country. Students of practical economics wiB 
tbe late winterandinclementearly Spiing. The strong position thus taken by the watch with great interest the outcomeof 
Nor is it any wonder that many find per- companies for stability in prices, both of this far-sighted policy adopted by tbe 
manent homes in a climate so genial and raw material and finished products, has United States Steel Co., and it «ill be an 
a land so fruitful. had a reassuring effect on tbe trade, and example of a beaeficient coroUnation. 
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PUB FIBBBS- 
By HENRY WEBSTBR. 

The folIowiDg Hgnres represent some of 
the fur fibres highly magnified, except the 
niDtb and eleventh, nbicb sre faairs at re- 

1 
1 

I 




when rinsiag, is advised. The scales are 
scientifically described as imbrications of 
the cuticalar layer, — that is, (translated 
according to derivation) tiles of the little 
skin, which Is the outer skin. 

Fur and hair consist of a cuticle, and 
beneath it a fibrous mass or wall of corti- 
cal substance; in the centre a medullary 
space or pith. This centre is made up of 
air cells, usually a single row, as in Figs. 
5-8. Between these there may be, or may 
not be, other small cells, and ibese may, 
or may not contain pigment In 5, the 
White Coney, nothing intervenes between 
the air cells. In the Gray Coney, the in- 
terspaces are filled tvith dark pigment 
gianules, is]n the German Hare(B). In 
the Russian Hare (7) there are clusters of 
small intercalary cells but without color- 
ing matter; hence such fibre is white. In 
the German Hare IS) the air-cells are nar- 
rowed and elongated; and in the Nutria 
(B South-American beaver-like animal), 
the pigment granules have escaped into 
the substance of the fibre, the enplanalioo 
offered being that these granules are 
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malleable form. They are mostly portions 
of drawings, privately printed for friends, 
by the late accomplished microscoplst. 
Henry L. Brevoort. Of the first four 
groups, 1-4, each represents but a small 
portion of the fibre, taken at four points— 
a. at the root, 6, at the beginning of en- 
largement, £. the central largest part, and 
^- the tip. On this scale of magnification. 
If the whole fibre had been exhibited, it 
would have been many fett in length. 

The fibres usually grow fn bunches from 
a ringle pocket (follicle) in the skin. The 
most noticeable thing is the smallness 
at the base and tbe increasing size near 
balf-way, thence tapering to tbe end. In 
the seal fur, however, nt several points 
and even After the diminution begins to- 
wards tbe tip. there are sudden enlarge- 
inenls. The German Hare fibre (4) is re- 
markably slender at both ends, especialiy 
i^jBc tip. 

The next noteworthy feature is the felt- 
scale, — the shlDgle-like effect — which 
much with tbe species, in some furs 
id faairs thickly projecting (as in tbe 
ink, 3,) in others scarcely visible under 
lens, as In tbe human hair. In which its 
i easily proved by the fact that 
'hen a hair is rolled between tbe fingers 
'ill creep in the direction of the root. 
wbicb the scales point towards the 
In tbe German Hare (4) and also in 
tbe Russian, the scales run spirally. The 
base of tbe fibre In some species lacks the 
scales for some distance, as in 7 and 10. 
tt is termed felting scale because it is the 
matching on each other of the projecting 
edges that holds together compactly the 
seaten Hbres. And it is this that causes 
iroolen goods to shrink ; swollen by water, 
lie fibres shorten, slip by each other and 
ire held shortened. Hence rapid wash- 
ng. without change from one temperature 




FkANCfiS LITTLE. 

"Birds, birds! ye are beautiful things. 
With your earth-treading feet, and your 

cloud-cleaving wings; 
Where shall man wander, and where 

shall be dwell. 
Beautiful birds thai ye come not as well" 
The family of Orioles, by a strange per- 
versity of American nomenclature, does 
not contain any Orioles according to the 
Old World classification; but the name 
given by those who fancied they resembled 
the English birds still clings to them, as 
we always call our Red Breast a robin, 
though we all know he Is a thrtish. Tbe 
Oriole family, called Ictertdte, is an Amer- 
ican family, and contains a hundred and 
fifty species, but there are only seven of 
them that we are specially familiar with. 
Some of them are as popular as any of the 
perching birds that sing. 

Who does not love the gay, flirty, little 
Bobolink (Dolichonyx oryzlvorus), as he 
callsout. according to Mr. Burroughs, "Hal 
Ha! Ha! 1 must have my fun. Miss Sil- 
ver Thimble, thimble, thimble, thimble, 
tf I break every heart in tbe meadow!" 
Who does not lay aside bis sorrows while 
our Robert of Lincoln alngs of alt the 
joys that have come to him dnring his 
little bird-life ? We count him ours, al- 
though he is an exile for nine months of 
the year. He is a member that adds glory 
to the family, in his stylisb suit of black, 
white and bnff. Yet the southern planters 
tell dire stories of his ravages in tbe rice- 
fields, sometimes causing a loss of three 
million dollars in one year. After his long 
journey to Bracil, he comes back to us tbe 
following May, with so innocent a face 
that we can hardly believe that he did one 



water repellent, and thus the water is 
more effectually repelled when tbe gran- 
ules pervade the fur. 

In animals that are exposed only to dry 
cold, the pigment is usually absent; and 
thus there are more air-spaces, which are 
non conductors that prevent the escape of 
animal beat Tbe Sable (10) has a double 
row oE air-cells. The Peccary, as shown 
by cross-section (9), has oval or flattened 
hair, the cellular substance projecting like 
deepfiuting into the cortical layer. The 
hair of a squirrel is filled with cells that 
contain more or less pigment; that of the 
musk-deerconsists almost entirely of polyg- 
onal cells. The most curious hair is that 
of the Indian Bat (i 1). of which the scales 
project in arrow-like points like whorls of 
the plant called horse tail (Equisetum). 

The ButterQles of Central Amerloa. 
No less than 1805 species of bulterfiies 
arc found in Central America and Mexico, 
as appears from tbe magnificent 3-vol. 
quarto work of l^essrs. Godnan and Sal- 
vin. Of these 58S are Nymphalidee, and 
566 Hesperids. In North America, north 
of Mexico, only 64s species are reported. 




5-B.. 



naughty thing during his long absence 
under tbe name of a Reed bird or an 
Ortolan. 

The shy little Orchard Oriole (Icterus 
spurius), is not so frequently seen in 
Northern New England as is hU brother. 
He is valuable to us as an insect eater, de- 
stroying rose-bugs, beetles, and worms. 
He does appreciate strawberries and rasp- 
berries, but, if we would plant Mulberry 
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trees in our gardens, birds would leave 
our domestic fruits in peace. It used to 
be thought that this Oriole only nested in 
orchards, but he is found in any tree if 
the situation be not too public. Of all 
weaving birds none excel this one in skill. 
The nest is neatly woven of dried grasses 
in an even basket pattern, and suspended 
between branches in an inconspicuous 
place. He is plain black and chestnut in 
color, with a stylish cravat, which the 
younger male does not assume until a year 
old. His mate is a grayish green on the 
upper parts, with a brighter color on the 
tail. Their song is sweet, but most rap- 
idly uttered. The eggs are from three to 
five in number, blue white sprinkled with 
black. 

Listen to the poet Lowell when he 
speaks; 

••Hush! 'tis he! 
My Oriole, my glance of summer fire 
Is come at last." 

Early in May the Baltimore Oriole (Ic- 
terus gabula), proudest of the family, be- 
cause he received notice from an English 
Baron, arrives at the North, resplendent 
in his gorgeous coat of orange and black. 
It is said that in the first part of the sev- 
enteenth century Lord Baltimore (George 
Calvert) saw and admired this American 
bird, and adopted his colors. Hence bis 
name. 

This Oriole is from seVen and a half to 
eight inches long, larger than the Bobo- 
link and the Orchard Oriole, for they are 
usually but six and a half. The head, 
throat, and upper part of his back, also 
the wings, are black, and these velvet 
trimmings form a contrast to the brilliant 
flame color of his attire. His mate is 
plain, with dull orange about her, but she 
is very skilful in building her nest, and is 
a good little mother, with a heart brim- 
ming over with love. This bird is known 
as the Golden Robin, the Hang Nest and 
the Fire Bird. The nest is like a pocket, 
five inches deep and three wide. It is 
usually hung from the extreme end of the 
limb of a maple, elm or poplar tree. 

One day I saw a nest hung in so con- 
spicuous a place that it could be seen at 
some little distance, like a hammock 
swinging to and fro in the summer breeze; 
but being on the extreme end of a branch, 
no wicked chipmunk would dare venture 
out so far to rob the nest of its four or six 
white eggs, with their pretty, irregular 
spots or lines. It is woven of plant- fibers 
and strings. Sometimes its builders have 
purloined skeins of silk for the purpose. 
A comparison of the nests of different 
birds even, of the same family is an inter- 
esting study. How utterly unlike the 
clumsy nest of the Blackbird is the deli- 
cately woven pocket of the Oriole. The 
work of the latter is almost equal to hand 

work. 

*'Mark it well within, without; 
No tool had he that wrought ; no knife to 

cut; 
No nail to fix; no bodkin to insert; 
No glue to join ; bis little beak was all; 
And yet how neatly finished !" 



Both Orioles are sweet singers, and thus 
fully repay us for any domestic fruits they 
may see fit to patake of. 

In the fields where we find the nest of 
the Bobolink, we may also expect to see 
the strong-legged, stout little Meadow 
Starling, Stumella magna, erroneously 
called a Meadow Lark. He comes very 
early in the season, calling * 'Spring of the 
year," to let us know that the long cold 
winter is over, and the sunny da3'S are 
near at hand. He is from ten to eleven 
inches in length, and is yellowish-brown 
in color, with a black crescent on his 
throat The pair build the nest in a 
grassy meadow, arranging it beneath a 
tuft of timothy to form a canopy over it 
The clutch of eggs varies from four to six 
in number, white with dark reddish-brown 
spots. They sometimes raise two broods 
a year. 

It really seems cruel to think of the 
large number of them that are killed an- 
nually and served at the table in the form 
of meat-pies ! Speaking of bird*pies. Bar- 
ing Gould, that voluminous writer, says in 
••The Mystery of Suffering," '*Was the 
plaintive dove clothed with soft feathers, 
and given its coral feet, and soothing note, 
to find a grave in a pie-dish, with its 
scorched feet thrust through the crust?" 
Many a person's only associations with 
our Meadow Lark, the shy tender-hearted 
songster, is the fact of having seen him 
served as a delicacy for invalids. To- 
wards Pall he sings less, for the gunners, 
now that he has grown so plump, are on 
the lookout for him, and although he is 
not a game-bird, properly speaking, yet it 
behooves him to keep out ot sight. 

The common Blackbird is a member of 
the family, well known to everyone, and 
is not wholly a favorite. But I cannot 
help feeling attached to the Purple Grac- 
kle (Quiscalus quiscala). He returns so 
early in the year to the places he has had 
to leave during the cold months, and 
seems to take possession with such an in- 
dependent air that I can but admire him. 
I have counted eleven under my window 
at a time, where I keep a repast spread 
for the delectation of the birds. He is 
quite large, measuring from twelve to 
thirteen inches, and his tailor-made suit 
of shiny black cloth, and deep sailor collar 
of greenish blue are certainly suitable for 
his wedding garb. To most people their 
note is not pleasing, but it is to me. I 
look upon it as one part in Nature's grand 
chorus. Could we hear all at once, his 
note would blend with the voices of other 
birds, with the sound of falling waters, 
and with the sighing of the winds through 
the tree tops,— all in harmony with the 
music of the spheres. 

•'All are but parts of one stupendous 
whole. 

Whose ^ody Nature is, and God the 
soul." 

Do we not sing in ••The Benedicite," 
•*0 all the fowls of the air bless the Lord, 
praise Him and magnify Him for ever." 



The pair build their nest out of sticks 
and mud, and place it in a tree some 
fifteen or twenty feet above the ground. 
They are not supposed to use string, and 
yet, in my garden, they have worked 
hard to carry off cord, tied to stakes, 
which had been used for marking out a 
flower-bed. The eggs are varied in color, 
though usually plain blue or green, spot- 
ted with brown. 

The diet of a Purple Grackle is certainly 
varied, for though he eats insects and 
grubs, steals the eggs of 6ther birds, and 
robs the corn-fields, yet I have seen him 
overjoyed with a slice of lemon-pie, which 
he ate with a relish. In September they 
rove about in flocks, and warn us that 
winter is coming on apace. 

We do not see much of the Rusty Black- 
bird in Massachusetts, as he nests usually 
in the northern parts of New England, 
but the Red Winged species, Agelaius 
phoeniceus, is a summer resident, stay- 
ing as late as October. He is a part of 
the returning spring, and it would be in- 
complete without him. He appears early 
and builds the nest in damp, moist places, 
where his home is inaccessible. He likes 
to nest in colonies, for he is a sociable 
creature and trusts the birds of his own 
species. The nest is built between the 
stems of reed-like plants, and the mother 
bird lays from four to six blue eggs, spot- 
ted with black and lavender. 

The head of the house wears a glossy. 
blue-black suit with scarlet shoulder 
straps. His mate has no epaulets, but 
faint orange spots where they should be. 
Like the other Blackbirds, this one never 
hops, but walks with a firm tread. His 
gait may not be actually a strut, like that 
of his brother Purple Grackle, but be 
marches about with a pompous air. The 
Red Winged has a clear, sweet voioe, n(A,\ 
wholly unlike the Meadow Lark's. 

After having mentioned such illustrkn 
members of the Oriole family, it 
dishonorable to reveal their secrets, 
expose the fact that there is '•a skeleton! 
the closet," a veritable ''poor relati< 
the (>)w Bird 4Uolothrus ater). 

Were one in the country driving 
some pastures, he would be likely to 
walking behind the cows, as they crop 
grass, a sleek looking black bird, with| 
brown head and neck. As the cows 
on, the insects fly up to escape injury, 
the little feathered creature follows 
hind, to feed upon the bugs. At first: 
one would suppose that this was aa 
right bird, worthy of emulation, 
alas, no ! The (}ow Bird is a tramp, a 
grace, not only to the Oriole family, ball 
the Bird Kingdom. Lazy, shiftless 
intrusive, he is a socialist of the 
rabid kind. When all members of 
Bird family are building their nests 
preparing to rear their families, be 
his kind talk over their socialistic u 
and decide, because he has no nest, 
is too lazy to build one, that his mate 
a right to make use of the home of 
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bird vbo has t<^ed early and late to build 
the hooK'neEt. What seems partlcnlarly 
deteatable is that tbe lady Con Bird usu- 
ally cbooses the aest of some one who it 
■o small that she and her mate cannot 
push oat the Intruder's egg. Often she 
■elects the nest of a Song Sparrow, or 
that of tbe Yellow Warbter; but tbe latter 
bird wQl not consent to assist in tbe sup- 
port oC a vagabond, and builds either 
another nest over it, or abandons tbe old 
site. If the egg remains and is hatched 
oat, the little mother-bird has no easy 
time in feeding her adopted child, for its 
appetite Is voracious. When able to care 
for itself it seeks its own kind, and be- 
comes another outlaw in the Bird King- 
dom. 

When the leaves begin to turn, and tbe 
trees stand before us in their brave attire 
of red and yellow, then the Oriole family 
wing their way to sunnier climes, for the 
New England winters are too severe for 
tbem to encounter. The Bobolink is the 
firet to go, lured by sweet dreams of the 
rice fields; then later in September the 
Baltimore, still in his gay attire, for be is 
one of the few birds who retain their 
cotirting suit all the year round, follows in 
the wate of bis brother. Now the Grackles 
and Red Wings gather in flocks and dis- 
cuss the plausibility of a jonrncy. Tbe 
fatttafnl Ueadow Larlc stays late, in fact 
in some localities all winter, but, like 
friends in adversity, the majority of tbem 
forsake ns, as a poet says: 
"Gay birds, ye visit us when bright 
The summer sunin glory sbines; 
Bnt from our fields you take your flight, 
Wbea autumn day by day delines." 
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wbicb was to serve as a moi^e, I hesi- 
tated and thought of a possible compro- 
mise. Having informed the killies that 
tbeir lives hung by a thread, and that as 
salt 'Water fish they had no business to live 
in aoything else, I dumped tbem into a 
jar of fresh water and lo ! they forgot their 
salty nature and t>ecame fresh water fisb, 
whicb they are to all intents and purposes, 
to this day. When I have an extra supply 
of salt water, I turn tbem back into their 
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The senses of this fish are extremely 
scute, and a piece of food dropped quietly 
on tbe water at the top of the jar is almost 
immediately perceived in whatever part 
of the jar tbe fish may be, and he instant- 
ly shows a perturbation of spirit indicated 
by sudden darts here and there to dis- 
cover whence the taste or odor proceeds. 
Killies can be tamed within a few days 
and soon learn to crowd around the finger 
holding tbe food, giving the softest little 



CATCHING KnXIFISH WITH HAND-NEl'. 



FUN WITH KlUjas. 

SV AGHBS VINTON LUTHRK. 

For a combination of all tbe virtues and 
▼ices of tbe fish-world tbe killie is witbont 
a rival. After a few months of compan- 
jonsbip with these erratic little individu- 
als, tbe ordinary placid gold-fisb retires 
the backgronnd as an aquarium peL 
Armed with a pall and a fish-net with 
meshes, stroll along any of the shores 
: New York, and you will be able to 
: home all tbe captives you wish, 
here a stream runs into the sea, one can 
imetimes capture nearly all of a mlnia- 
scbool, intent on a trip up into the 
feonntry when the tide sets up these small 
KTeams. The variety of killie most com- 
nonly fotind in these waters is the Fundu- 
iuB beteroclitus. It is the green Idllifisb 
[^r/, Dutch for creek or channel,) known 
tlso as mnmmycbogor salt- water minnow, 
Ttiey aro a salt-water fish, that is, they 
ive In the sea, without a doubt. How- 
i-ver, on one occasion when a too grasping 
itudettt insisted on bringing home four 
imes BS many fish as could live In the 
alt water she had collected, I insisted 
tpon a slaughter of the many for the sake 
if the few. When It came to selecting 
be victims and deliberately taking tbem 
at, and laying them on the marble table 



marine quarters, and if that water is need- 
ed for any other specimens, I return tbem 
again to their fresb water jars. It is all 
one to tbem. Imagine a brook trout sub- 
mitting to sucb tieatment. 

Time never bangs heavy on tbe hands 
of a killie. He b constantly in action. 
When tbe curtain cord bobs up and down 
outside his jar, be bumps his nose joyous- 
ly against the glass, over and over again 
in a vain attempt to reach it A drop of 
water trickling down the outside must be 
chased the entire length. When other 
things fail, be chases his companions from 

Supreme enjoyment of all, though, Is 
meal time. For disinterested devotion to 
duty, the Icillie may be given tbe palm. 
He eats, not to live, nor apparently be- 
cause be is hungry, but to eat. He begins 
on a meal of bits of oyster thrown to him, 
and eats and eats and eats. Hunger long 
since satisfied, he still eats. Capacity long 
since exhausted, be still eats. There 
would seem to be naturally a limit to 
what tbe fish can hold, but to overcome 
this, when the killie has reached this 
stage, as soon as he eats a piece be ejects 
it from bis mouth to make room for tbe 
□eit, which be seizes with undimmed 
ardor. Meals served at the end of a hat- 
pin result in his attempting to swallow tbe 
hat-pin in bis anxiety to do justice to the 
piece of oyster impaled thereon. 



bites even after all is gone, to be sure that 
nothing good to eat remains. 

Their restless activity is in strong con- 
trast to their neighbor In the next aquar- 
ium to them, a Japanese gold fish, in 
whom generations of Fan-tails bave bred 
an ease of manner and a graceful motion, 
as he glides from place to place, disdain- 
ing hurry, that the killies would do well to 
imitate. However, this intense activity 
and energetic mental make-up wins many 
a lover away from the gold fish. The 
killies' eager response to every attention 
makes them pets indeed. Try it and 



Spider Silk. 
It is said by Invention that a syndicate 
has been formed for tbe purpose of intro* 
ducing spider silk as a commercial com- 
modity. It is stated that no difficulty has 
been experienced in acclimatizing the 
most prolific species of African and Bra- 
zilian spiders, some of which weave webs 
from S feet to 13 feet in diameter, and 
quite as strong as tbe ordinary silk of com- 
merce. Tbe most valuable web is that 
spun by an African spider. The tbread is 
yellow in color, and so like the product of 
the silkworm that it can scarcely be dis- 
tinguished from it. Gloves woven from 
the silk command exorbitant prices, as 
much as £ao being paid for a single pair. 
They are like the historical silk stockings. 
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THE AMBBIOAN 8BAL FISHERIES. 
BY H. A. CRAFTS. 

With the purchase of Alaska from Rus- 
sia the United States became possessed of 
the greatest seal fisheries in the world. 
They were great fisheries in point of ani- 
mal life, but from a territoiial point of 
view they were indeed insignificant The 
grounds are composed of the Pribilof 
islands, which lie in Behring Sea, about 
two hundred miles north of the Aleutian 
archipelago. The two principal islands 
are St Paul and St. George. Of these 
two, St Paul is the most important, being 
thirteen miles in length and ten miles in 
width. St George is eleven miles in 
length and seven miles in width. 

Besides these there are three smaller 
islands known as Otter, Walrus islands 
and Sea Lion Rock. These islands are 
all of volcanic origin and are composed 
entirely of larva and cinders. In the 
cedter of St Paul island is the volcanic 
crater, Bogoslof, which rises to a height 
of six hundred feet. St. George is more 
elevated than St Paul, its central peak, 
Aluekeyak, being 930 feet in height The 
surface of the elevated parts of the islands 
is, during the summer time, covered with 
moss and grasses, interspersed with a pro- 
fusion of wild flowers. Among the latter 
are found the Iceland poppy, monkshood, 
lupine, betony, chrysanthemums, senecio, 
saxifrage, harebell, etc. The lower parts 
of the islands are covered with a soil of 
black lava sand, where grow rank wild 
grasses. 

As to climate, the Pribilof islands are 
almost constantly enveloped in mist. Dur- 
ing June and July the weather is continu- 
ously cloudy, and subject to fogs and 
drizzling rains, with prevailing southeast 
winds. In August the weather is clearer, 
but the ' storms become more violent, so 
that by the middle of September all ves- 
sels that can get away, leave Behring sea. 
Winter brings more clear days which are 
interspersed with tempestuous storms. 
The ice floe gathers around the islands, 
filling all the bights and inlets, and the 
snow accumulates deeply in the hollows 
on the islands. In April and May the ice 
floe disappears, but some of the snow 
banks lie on until late in the summer. 

It is upon these relatively unimportant 
islands that the great American seal herd 
finds, during the breeding season, an abid- 
ing place. Wherever there is to be found 
a rocky beach or a sloping, rocky hillside, 
the seals form their rookeries. Upon 
these rookeries the seals at times crowd 
so densely that many of the young are 
trampled to death. Although the Ameri- 
can herd has been terribly decimated by 
pelagic, or open sea sealing, during the 
least decade, the total number of seals on 
the islands in October, 1896, when a cen- 
sus was taken, was placed as high as 
392, 523 ; and at the same time it was esti- 
mated that the number of deaths among 
the seals from all causes for that year 
amounted to 86,624. 
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The size of the Pribilof seal herd, ac- 
cording to the statements of the Aleuts, 
reached its lowest point some fifty years 
ago, at the time of the great ice jam, in 
which many thousands of seals were 
drowned while endeavoring to climb the 
inaccessible icebergs and floes. When 
the herd passed from Russian to American 
control, in 1868, it was in good condition, 
and was increasing rapidly. Many male 
seals were slaughtered, but the females 
were saved. Until 1872 the herd con- 
tinued to increase. From 1872 until 1878 
the herd merely held its own. Then the 
northwest catch increased from 5,000 per 
year up to 16,000 per year in 1883, when 
the pelagic sealers for the first time enter- 
ed Behring sea. In 1886 the northwest 
catch fell from 21,000 to 13,000, but the 
Behring sea catch increased to 14,000. 
Since that time there has been a steady 
and rapid decline in the herd. 

In 1896 there were twenty-one American 
vessels engaged in pelagic sealing, whose 
total catch amounted to 11,560 seals, of 
which 3.437 were taken from the north- 
west coast and 3,121 from Behring sea, 
the balance being taken from the Japan 
and Russian coasts. During tne same 
year there were sixty-eight Canadian ves- 
sels engaged in pelagic sealing, and their 
total catch amounted to 56,380 seals, of 
which io,609>''were taken from the north- 
west coast and 26,277 from Behring sea. 
In 1893 the modus vivendi between the 
United States and Great Britain went into 
effect, and by its provisions the Behring 
sea was closed to the sealing fleet from the 
first of August until the first of October. 
By this arrangement, and various other 
methods employed to conserve the in- 
tegrity of the herd, the decline was, in a 
measure, checked. 

Bui to show how legitimate sealing has 
fallen off, a reference to the statistics for 
the past thirty years is only necessary. 
For a period of twenty years, extending 
from 1869 to 1889, the seal fisheries of the 
Pribilof islands were leased from the 
United States government by the Alaska 
Commercial Company, which, during that 
period, killed on St. Paul island, 1,800.000 
seals, and on St. George island 300,000, 
making a total of 2.100,000 seals, or more 
tnan 100,000 seals annually. Since 1889 
the fisheries have been leased by the 
North American Commercial Company, of 
San Francisco. In 1897 this company 
killed on the Pribilof islands 30,000 seals ; 
last year it killed only 15,000, and this 
year, according to the report of Major E. 
W. Clark, special agent of the U. S. Treas- 
ury Department, in charge of the seal 
islands, the seal crop will amount to only 
about 10,000 head, or about one- tenth of 
what it was ten years ago. 

The question then naturally arises : How 
long will the seal herd last at this enor- 
mous ratio of decline? Pelagic sealing 
continues unabated and principally by 
Canadian vessels. It was hoped that the 
controversy between the United States 
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and Great Britain, as to the right of the 
subjects of the latter nation to catch seals 
in the open seas, would have been settled 
ere this by the joint high commission 
which has been sitting in Canada since 
some time last winter, but the hopes thus 
enteriained have not yet been realized. 
It is maintained by our government that 
these seals are the property of the United 
States, no matter where they may be 
found ; whether upon their natural breed- 
ing grounds upon the Pritsilof islands; in 
the open Behring sea or in the north 
Pacific Ocean while on their southern 
migrations southward during the winter 
months, and they are legally inviolate 
from the incursions of pelagic sealers. 

But beyond the shore limits and outside 
of the Behring sea close season, the pela- 
gic sealers do not recognize this principle. 
They steal up to the seals as they lie 
asleep upon the surface of the sea, and 
slaughter them with spear, club or fire- 
arms. It is estimated by those who have 
made an exhaustive investigation of the 
subject, that since pelagic sealing was 
first practiced, not less than 600,000 for 
seals have been taken in the Behring sea 
and north Pacific by pelagic sealers; in- 
cluding 400,000 breeding females. This 
means also the destruction of at least 700.- 
000 young seals, born and unborn. And 
as the slaughter goes on with almost equal 
rapidity in both Russian and Japanese 
waters, the final doom of the species can 
easily be foreseen. 

For in all the world there are but three 
herds of fur seals— the American, the 
Russian and the Japanese. The Russian 
herd occupies the Kormandorski islands 
or Commander islands and Copper islands. 
The third herd occupies the Okhotsk sea, 
being resident upon Robben island. In 
1898 Russia and Japan together caught 
only 30,000 seals; less than one-third of 
what the annual catch of the United 
States alone was ten years ago. With the 
same ratio of decrease in this that 
been observed in the American catch, 
entire product of the world for 1899 wo 
amount to only about 30,000 seals. T 
the United States this destruction of 
life not only means the extinction of th 
most valuable fur* bearing animal known 
but the loss of a large amount of reven 
to the treasury, as under the existing coi 
tracts the government receives for 
seal killed on the Pribilof islands som 
thing like $10. 

For a period of ten years up to the 41 
of October, 189S, the Hon. Joe Mnrcay 
acted as Special agent of the U. S. treas- 
ury department in charge of the seal 
islands. He died on the date named di 
paralysis at his home in Fort Collins^ 
Colorado, while on his way to Washingtoa 
to make his report to the govern men t. So 
faithful had been his services, and a» 
zealous had been his efforts to protect tte 
seals from the depredations of Uie pelogie 
sealers, that he had been retained in ofliG* 
through several changing admin istratioB!^ 
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He Inaugurated a system of brandlog all 
joung female seals fouDd npoa tbe Islands 
in order to destroy the commercial value 
of their skins and that their lives might 
be spared by the sealers and the animals 
preserved for breeding purposes. Then 
he bad a way of herding the young bach- 
elor seals within woven wire fences erect- 
ed upon the islands, thus preventing them 
from putting out to sea and falling into 
the hands of the sealers 

These expedients coupled by tbe closing 
of Behring Sea for a couple of months 
during tbe breeding season, bad the effect 
to check tbe slaughter of the seals in open 
sea, but fo persistent are the sealers that 
tbe herd is surely doomed unless some 
agreement is very speedily arrived at be- 
tween oar government and that of Great 
Britain whereby an end will be put to 
pelagic sealing; making the life of the 
seal as sacred anywhere in the open aea as 
it is upon tbe seal islands themselves. 

Tbe fur sea] or "sea bear," known sci- 
entifically as Callorhinus urslnns Is only 
resident on the islands of the Behring and 
Okhotsk seas already mentioned, which 
were unknown to aboriginal man, and 
none of them having Ijeen visited by man 
until atxiut 1741. Tbe male fur seal 
reaches full maturity at an age of about 
seven years and weighs wben full grown 
from 400 to 500 pounds. The males vary 
considerably in color, but the prevailing 
sbade Is black or dark browa. with longer 
bairs or bristles of a yellowish white. Tbe 
female seal is much smaller than tbe male, 
ipith soft, smooth fur, of varing shades of 
brown. The average weight of the female 
seal is about 80 pounds. The food of the 
fnr seal consists mainly of Gshes and squid 
vrbose habits require them to swim upon 
the surface of tbe water. 
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plant CIU 

THE SPRINO BE&UTY. 

This flower seems especially made for 
tbe young botanist, its simple form offer- 
ing an admirable subject for applying the 
principles of plant life conned from books 
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CemvDt for Porcvlaln. 

An almost invisible joint may be made, 

with careful handling,' with the following: 

Cbtoroform 60 parts. 

India rubber as parts. 

Mastic 15 parts. 

Cut tbe rubber into shreds, put into a 
stiitable vinl. and pour on tbe chloroform. 
Stopper tightly, and set aside until tbe 
rubber is dissolved, then add the mastic, 
tuxA let stand until the same is dissolved. 
Apply tbe cement to each surface to be 
united, and let the pieces stand until the 
sreater part of tbe chloroform Is evapo- 
rated, then unite, press Grmly to place, 
and if possible, tie in position. When tbe 
cemeot is apparently ttaoroogbly dry on 
tbe surface, scrape off tbe superfluity, and 
dust over the line of junction a little zinc 
ozide, chalk, powdered infusorial earth. 
or some such material, and with a clean 
pencil brush it over the joint After the 
cement bas become perfectly dry, remove 
tbe cord^and rub off tbe superfluous pow- 
(jer. The joint can scarcely be discov- 
^j-ed if the work has been well done, and 
s little practice will make tbe operation 
perfect.— Phar. Rnnd. 



THE SPKtNG BBAUTY. 

during tbe earlier weeks of spring. Thus 
it was that Dr. Asa Gray, who picked up 
the study during the winter months, with- 
out teacher or latwratory facilities, — with- 
out even go much as a greenhouse or 
potted plant for observation, says: "I 
sallied forth one April day into the bare 
woods, found an early specimen of a plant 
in flower, peeping Cbrongh dead leaves, 
brought it borne, and with Eaton's 'Man- 
ual,' without much difficulty, I ran It 
down to its name, Claytonia virginlca. 
{It was really C. carollniana, but the two 
were not distinguished in that book.") He 
was so well pleased that he went on. col- 
lecting and examining all the flowers he 
could find, and eventually laying the 
foundation of a study which deems the 
mere name of a plant of much less import- 
ance than its life-history. 

Tbe brown tuberous root, slightly com- 
pressed from a true spherical form, is so 
deeply buried in the soil that we are prone 
to think this a device of nature to protect 
it from tbe ravages of native rodents who 
might find therein a savory morsel. Al- 
most as quick as the snow melts, one may 
find the fiesby leaves peeping up, prefer- 
ably along the sunny slopes of wooded 
streams. Tbe flowers appear in loose ter- 
minal raceme;:, each floret being protected 
by two brownish sepals which persist in 
fruit. The five petals are shell-tinted or 
almost white, daintily marked with car- 
mine veins which radiate from a common 



center, and doubtless serve as "honey 
guides" to the numerous bees and flies 
which rush to greet the frail looking har- 
binger of the floral procession. The blos- 
soms last several days, opening, like those 
of a near relative, the portulacca. only In 
sunshine. Tbe stamens are surmounted 
by anthers of exactly tbe same hue as the 
pencitings on the petals. 

It is a recognized principle that fur tbe 
highest welfare of plant life individuals 
must bo fartiliied with pollen from a 
Deigbboring plant; cross- fertilization, this 
is called. The spring beauty, bearing 
boih stamens and pistil on the same plant, 
uses a plan quite common to secare tbis: 
The stamens mature before tbe pistil is 
ready to receive tbe pollen. As tbe flow- 
ers first open, tbe pollen is discharged 
from the anthers and tbe latter drop back 
against tbe petals. Tbe tbree-parted stig- 
ma, however, remains closed; and wben 
it opens tbe pollen is forever gone. But a 
downy bee, intent on gathering nectar or 
pollen, hovers over tbe flower long enough 
to brash upon the pistil some of the pollen 
which clung to his velvet coat when visit- 
ing the last newly-opened flower. Thus 
the bees effect cross pollination while pur- 
suing their own private work. Ants, 
having smooth bodies, are not effective 
pollen-carriers, and many are tbe schemes 
of nature to prevent them from carrying 
away the sweets which tbey do not earn. 
The slender stems of tbe spring beauty 
render It not easy for them to mount. 

Two species, C. virginica and C. caro- 
linlana. both perennials, are common in 
many parts of the east, extending south- 
ward to the Carolinaa and westward, tbe 
latter being found as far west as tbe 
Rockies; whiU a closely allied species, 
with short stem leaves, C. lanceolata, con- 
tinues to the coast There are also some 
annual and at least one Alpine species 
found in the extreme west. 

While our two eastern species are so 
nearly alike as to be regarded among noo- 
botanists as identical, there are some dis- 
tinguishing marks which render them 
easily identified. The principal of these 
is, the foliage of C. virginica is long and 
grass-like; that of C. carollniana is much 
broader, ovate or almost spatulate. The 
latter, too, generally produces slightly 
larger flowers, though In smaller clusters. 
All in all, it is not surprising that young 
Gray, with only the oike species described 
to him, should fall into the error con- 
After fruit is perfected the leaves die to 
the ground, and during tbe summer and 
autumn there are no visible signs of life, 
though the subterranean work of storing 
up strength for a strong vernal push 
quietly proceede. In woods this plant is 
a frequent companion to tbe yellow adder's 
tongue, Erythronium americanum, and 
tbe earliest of cresses, Cardamine rbom- 
boidea, var. purpurea, though the first of 
the trio to bloom. As before mentioned, 
its earliest haunts are along the soutbem 
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slopes of small streams. Later, it is often 
found along moist roadsides, and the 
writer has frequently seen whole fence 
corners completely covered with it, evi- 
dently in its greatest luxuriance, but al- 
ways of a paler hue than when in partly 
shaded situations. 

Though so frail and delicate in appear- 
ance, it is happily not a plant to pine and 
die because of changed conditions. The 
farmer may destroy all shade and plow 
his ground, but the little Clayton ia will 
still cling with loving grasp to the narrow 
strip of virgin soil bordering his fields. 

It bears transplanting well, even when 
in flower. A preferably shaded position 
being chosen, it may be confidently ex- 
pected to blossom freely each year, in- 
creasing both from root growth and seed- 
lings. It will even thrive among the 
grass, dying down before the lawn mower 
is called into service. 

In short, it seems highly favored among 
our beautiful American plants, fragrance 
being the only essential lacking. With 
the modesty of the violet, it still possesses 
strength to hold its own amidst a series of 
adverse conditions. Poets have suDg the 
praises of the Mayflower, but for those 
who have gathered these little striped 
beauties weeks before the buds of the 
more hardy-looking vine had commenced 
to swell, no words are needed. The floral 
trophies speak adequately. 
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THB MOTH MULLEIN. 
BY GRACE CAMPBELL MOORE. 

When you are looking about the mead- 
ows and lawns during the month of 
August, you will be likely to come across 
some little, fattened purple and white 
packets. They are very tiny, but I am 
sure you will notice them because of their 
angular, flattened shape. Mysterious little 
parcels they are! Long before I knew 
them by name, I longed to peep at their 
contents. But this one must never do. 
It would be a case of *lese majestie.' 
These are royal parcels ; their very color 
denotes it. A gay little mikado from the 
Flowery Kingdom has sent on his luggage 
before him. This is one of his relay sta- 
tions, and you must not disturb the silk 
wrappings of his baggage. 

If you will patiently wait until nightfall, 
you shall witness a bit of Oriental witch- 
ery. At an appointed hour— some little 
time before the royal traveler arrives, per- 
haps — these tiny valises will open, without 
the help of hands, and quite by magic. 
(You will have noticed beforehand how 
the broad upper lid was loosening.) Forth 
from our package will be unfurled a fair 
white pavilion, four-lobed and tinged with 
purple; and this will serve as a signal. 
In the pavilion a nectar-sweet feast is 
spread, whose^ refreshing fragrance will 
reach the laggard long before he views it 
But his couch is of all things the choicest ! 
Emerald is its frame, surmounted with 
gold, and the cushions are of softest, 
fluffiest, silkiest purple fringe. How can 



he delay when so mubh beauty, daintiness 
and comfort await him ? 

We are told of silk so cobweb- fine that 
thousands of yards of it may be pressed 
together and passed through a finger-ring, 
but the wonder of it as nothing compared 
with the wonder of our royal packet. 
Who was the conjurer who skillfully 
folded away so many things in so small a 
compass, with never a burst or a bulge in 
the wrappings ? Who is he that claims 
such luxurious splendors ? Ab, the secret 
is mother nature's ; but she will yield it to 
you, if only you will visit your moth-mul- 
lein plant, Verbascum blattania, by day- 
light and by starlight; and, if you will, 
you may look on while our moth mikado 
nestles in the heart of his pavilion and 
sups ambrosia like a very god. 

The above fanciful sketch of the moth- 
mullein resulted from the finding of stalks 
of the exquisite white variety of the plant, 
on a city lawn. The moth- mullein usually 
bears yellow petaled blossoms ; but these 
petals were white, tinged with purple, es- 
pecially upon the superior lobes of the 
inferior surface of the monadelphous co- 
rolla 

The stamens are five in numt>er; the 
superior stamens being the shortest, and 
the other two in pairs, of which the in- 
ferior pair is the shorter. The pistil is 
long, and projects from the midst of the 
stamens in such a way as to prevent self- 
fertilization. These stamens are very 
beautiful; the filaments are purplish and 
fringed with purple hairs; the anthers are 
green, edged with yellow and covered 
with yellow pollen. 

Neltje Blanchan, in Nature's Garden, 
says that these fringed filaments are to 
furnish a foothold for insc cts. As moths 
rarely alight, Blanchan thinks these foot- 
holds must be for day insects (bees, flies 
and the like), and considers the name 
**moth" mullein most unfitting. Except 
on a very cloudy day or on a chilly day 
late in the season, when a stray plant had 
possessed sufficient hardihood to outlive 
its generation, I have never succeeded in 
finding the blossoms open during the hours 
of sunlight. 

It may be that, before closing, they are 
accessible to day insects in the earliest 
hours of the morning ; but my experience 
with stalks of buds in water, under vary- 
ing conditions of light and air, leads me to 
assert that they never open before eight 
o'clock in the evening, and usually much 
later. I do not find fault with the name 
moth- mullein, for the blossoms open at 
the close of one day and fade soon after 
the dawn of the following one. On a cool 
day, the blossoms will keep open in any 
shaded room in the house for twenty- four 
hours, and, during excessively warm 
weather, they have been kept four nights 
and three days in a cool, shaded cellar. 



In Ashantee grows a tree resembling 
the English oak, which furnishes excellent 
butter. 



Plants Hot- Watered. 

Not by any means a new practice, the 
use of hot water in watering plants grow- 
ing in pots is one of the neglected or al- 
most forgotten facts of the old-time gar- 
dening. ttWe do occasionally find it rec- 
ommended to use hot water as an insecti- 
cide, but it is with a somewhat dijfferent 
object in view that reference is now made 
to the point. In 1855, nearly half a cen- 
tury ago, a writer in the German publica- 
tion, Gartenflora, drew attention to the 
successful results that followed from the 
use of hot water on plants in pots when 
they had come into what is commonly 
called a soured condition. It is there 
stated that a certain Mr. Lucas had for 
some years past had recourse to a very 
simple method of revivifying the soil in 
pots which bad become stagnant or soured. 
Instead of following what might be termed 
a regularly orthodox practice, he watered 
with hot water, and, it is remarked, that 
the practice was always successful, enu- 
merating as the subjects tried Palms, 
Roses, fruit trees in pots and Rubber 
Plants, Ficus elastica. A specific report 
is given of an experiment with the last 
named which had been growing in a dwell- 
ing house in glazed pots. 

The plants, at one time vigorous, bad 
sickened and developed certain signs of 
approaching death. The young leaves 
were limp and the others were spotted 
with numerous black areas. The surface 
of the soil was scarified and then copious- 
Iv watered with water at the high temper- 
ature of 144 deg. F. The water was ap- 
plied until it ran out in abundance from 
the hole at the bottom of the pot. The 
water which first came through was per- 
fectly clear, but later it was appreciably 
colored brown, and we learn that at that 
time had a distinctly acid reaction. After 
this washing or irrigation the plants were 
placed into a warmer situation and the 
following day the young leaves had picked 
up, the ugly spots ceased to grow and 
three days later the two rubber plants 
were restored to their pristine health. 
The soil itself was *'live" and after dr3rin^ 
out had all the appearance of fresh com- 
post The plants continued in, and never 
stopped vigorous growth and soon threw 
out a number of new roots. 

So much, then, for the ancient records, 
but we are glad to learn that Mr. Jules 
Burvenich, a well-known Belgian horti- 
culturist, has lately been interesting him- 
self in a duplication of these experiments 
and reports himself as thoroughly satisfied 
with the results. He used water of a tem- 
perature o£ about 125-130 dcg. F., having^ 
for his subjects a diversity of plants, sucli 
as Ciivia, several Palms, Ficus, Begonia., 
Aspidistra, Primula and Draceena. ^*We 
do not know how we can sufficiently rec- 
ommend this practice, either as a curative 
or a preventive method," is his summar- 
ized comment 

Especially to amateurs and those.havin^ 
plants in dwelling rooms will this metliod 
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of treatmeot appeal and it would be, per- 
haps, an excellent thing to give tbe treat- 
ment in winter time. It is a matter of 
common knowledge that soil inclosed in a 
pot in which a, plant is growing ultimately 
becomes sour and has indeed a certain 
pcHSonous quality. This toxicity is due to 
the presence of organic acids 
and which in the ordinary open ground 
conditions would have been removed by 
bottom drainage. Plants growing in pots 
are ander distinctly artificial conditions 
and there are many causes which lead Co 
the accumulation of these toxic acids. 
For instance, too deep planting, or when 
tbe roots are not sufficiently aerated; the 
use of over-hard baked puts or glazed re- 
ceptacles; the compacting of tbe soil and 
particularly the absence of or clogging of 
the drainage. Naturally this eccumula- 
tioD results in tbe burning of the young 
toot tips. Activity is reduced and the 
whole system of tbe plant sutTeis from tbe 

A final word of suggestion may be ac- 
ceptable. Supposing tbe plant should 
have been thas treated to the hot water 
bath it would be well to supplement tbe 
possible loss of food elements by a slight 
application of achemicalfertiliEer; nitrate 
of soda in mild doses may be used for all 
foliage plants in pots, la the case ot fruit 
and flowering plants, some other adjuncts 
migbt be desirable according to cireum- 
stances. Some plants are much less able 
to accept chemical food than others; gen- 
erally speaking, palms and ferns require 
careful handling, but the rules of garden- 
ing practice will govern the operator. 

It is reasonable to believe that if the hot 
water will dissolve and wash out tbe pois- 
onous acids it would also dissolve and 
carry off all essential elements of plant 
food. Therefore they must bo supplied 
artificially. 

Tbe ordinary way of recovering a plant 
in tbe condition described would be to re- 
pot Into fresh compost, using a clean or 
new pot, always taking care to insure 
g'ood drainage and plunging the pot Into a 
slight heat for some weeks. And it is 
found a satisfactory method. How much 
easier, under certain conditions, would be 
the hot water treatment— Amer. Gard. 
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He says: Tbe following were the meth- 
ods of constructing and ornamenting 
bouses among the northern tribes; 

The Dakotas constructed theirs in the 
form of conical tents, out of poles, covered 
them with buffalo skins, and ornamented 



In the February number of the Ameri- the sides with the clan-totems or witb the 
excess can Antiquarian, the editor, Stephen D. dream gods or some other figures suggeo- 
Peet, has an illustrated article on this sub- live of their mythology. 



Sunflower-Seed OIL 
Consul Ravndal reports from Beirut 
that olive oil has many uses, bnt more 
substitutes. Pew salads are compound- 
ed wilhont the aid of one of them. Cot- 
tonseed oil is a favorite substitute, but, 
according to an Egyptian newspaper, this 
is soon to find a sturdy rival tn tbe form 
of the seed of the sanflower. Experi- 
ments made by German chemists have 
convinced them, it seems, of the avail- 
ability of this cheap raw material, and it 
raay shortly become a valuable article of 
commerce. It is said to be convertible to 
many uses, and. besides having possibili- 
ties as a lamp oil, may be used for dyeing 
porpoWB, aod in soap making.— Sc Am.pd 
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ject, from which we extract Here he The Comancbes constructed theirs ont 

would coll attention to tbe contrast be- of poles, but tbatcbed the outside with 

tween the architecture of tbe southern reeds and grass, in such a shape that they 

tribes and that of the northern tribes, resembled so many stacks of hay. 

These tribes have been considered as be- The Mandans constructed theirs out of 

longing to the same race and as occupying heavy posts with cross timbers, and c6ver. 




the same social status, manifesting the 
same stage of progress, but when we 
study their architecture we find a great 
contrast, for it resembles t^at of the civil- 
ized tribes of the southwest far more than 
that of the uncivilized tribes of the north- 
east, showing that it had been borrowed 
from or had been inllnenced by tbe people 
of the southwest, and had perpetuated 
that influence for many generations. 



ed the whole with sod and placed their 
totem poles in front of the houses. 

Tbe Ojibwos constructed tbeirs out of 
poles and bark but In an oblong shape, 
with the ends upright and a door at each 
end. The Iroquois built tbeirs also with 
a frame work of poles and a covering of 
bark in an oblong shape, but with a long 
passageway running lengthwise of the 
hut, and places for different fires in tbe 
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passageway. The interior was divided 
into apartments for the different families. 

The Powhattans built theirs in about 
the same way as the Iroquois, but the 
Seminoles constructed theirs of posts 
which were set upright in the ground and 
placed in a circular shape, with a conical 
roof made out of rafters which were 
thatched with reeds and grasses. 

These northern tribes made no distinc- 
tion between the houses of the chiefs and 
those of the common people, for they were 
all of the same style and appearance, and 
were on a common level and were general- 
ly placed in a circle about an open area, 
sometimes with a stockade around them 
to protect the village. The only struc- 
tures which were separate from the vil- 
lages were the lookouts on the bill or the 
burial places near by. 

When, however, we come to the south- 
em Indians oi the Muskogee stock, such 
•as the Creeks, Cherokees, Choctaws and 
Cbicasaws, we find an entirely different 
^system. These tribes dwelt in villages, 
•but they were villages which resembled 
in a rude way the cities which were occu- 
pied by the Aztecs, Toltecs and various 
tribes of Central America. Among the 
points of resemblance, the most important 
ooe is, that the ruling classes and officials, 
such as the chiefs and their families, lived 
separate from the common people and 
built their houses on the summits of pyra- 
mids. The priests, or medicioe men, also 
•had their temples or rotundas upon the 
summit of conical mounds. 



The Age of Stonehense. 

Diodorus of Sicily reported in the fourth 
century B. C. that there was an island in 
the north containing a temple dedicated to 
the sun, and Julius Cesar bears witness to 
the astronomical learning of the Druids. 
Stonehenge is accepted as a solar temple 
by most arcbfieologists, and Sir Norman 
Lockyer has calculated its age on the hy- 
pothesis that it was built so that the priest 
at the altar would just perceive the solar 
rays at the summer solstice. Granting his 
hypothesis, it appears that the date was 
about 1,680 years before the Christian era 
— some 36 centuries ago. 

A striking discovery has been made 
during excavations which were necessary 
to raise one of the monoliths in the famous 
prehistoric group at Stonehenge, in Wilt- 
shire, into an upright position, says the 
New York Sun. The men engaged in the 
work have found numerous neolithic im- 
plements, which had evidently been used 
in cutting and squaring the stones, and, 
when blunted, had been turned into the 
bedding on which the stones are support- 
ed. Although so many relics have been 
unearthed of late that it is apt to lead to 
contradictory conclusions, the discovery 
is held to prove that the unique monu- 
ment of Stonehenge is anterior to the 
Bronze age, and that the structure .still 
visible was certainly built before 1500 
RC. 



INDIAN BBILI08 IN NBBBA8KA. 
BY REV. R. J. CROSS. 

In York county, Nebraska, there are 
several low places called **basins." In 
very wet seasons they contain standing 
water. An interesting fact connected 
with them is that, directly south or south- 
east of them, the land is higher than the 
surrounding prairie, making a sort of low 
mound or hill. On a level prairie such a 
rise in the ground is quite noticeable and 
can be seen a long way off. It ilooks as 
though a strong northwest wind, or long 
series of such winds, had scooped out the 
low places and deposited the dirt on the 
southeast side. 

One such basin, about seven miles 
southeast of York, the county seat, is 
about a mile in diameter. Old settlers 
say they have seen it entirely covered 
with water. On the gentle slope of the 
higher ground, south of it, is a cornfield. 
The soil is eniirely free of stones and 
boulders, as the limit of the old glacial 
area runs many miles east of that locality. 
Last spring they ploughed the ground 
deeper than usual, and in two places, 
about a rod apart, turned up bunches of 
Indian flints. 

Probably the Indians were camping on 
the shore of the temporary lake for the 
purpose of hunting wild fowL But who 
can tell how long ago they were there and 
were driven away by some sndden alarm 
or attack? We simply know that the 
manufacturers of Indian implements — 
perhaps two of them — buried a part or all 
of their material a foot or more in the 
ground and never came back for it. The 
whole find, except a very few pieces, was 
given to the writer by the owner of the 
land. Judge Wildman. There are 197 
pieces, ranging from small flakes to some 
that weigh four ounces. They are in all 
degrees of preparation. Only a few ap- 
proach completion as arrow heads or spear 
points. Some have edges that fit them to 
be used as knives or scrapers. Some of 
them resemble the Indian implements fig- 
ured in the January number of Popular 
Science News. 

Probably the Indians, when they left 
that camp, took away with them all the 
perfect implements, while what they bur- 
ied consisted for the most part of partly 
finished pieces, some that had been spoiled, 
and some that might possibly be used for 
some purpose or other. The material is 
interesting on that account It lets us in- 
to the workshop of an Indian implement- 
maker. Often he must have handled 
these flints and debated with himself or 
with others as to what could be made out 
of them. 

The material is a gray chert, somewhat 
different from the material of similar finds 
in other parts of Nebraska. It is the first 
collection of such stones found in York 
county. 

This is a fertile hunting ground for relic 
hunters, and some interesting finds may 
be expected. 



The Oaye of Zeus. 

In the ancient Greek mythology the god 
Zeua was the son of Kronos, king of 
heaven, and was born in a cave on a hig^ 
hill on the island of Crete. Because of a 
prophecy that the child should cast him 
from his throne, Kronos sought to kill his 
SOD, and it was because of this that the 
mother Rhea fled to Greece and there 
reared the child, before whom Kronos was 
forced to bow. The cave came to be regard- 
ed as a holy place by the Greeks. Minos the 
law-giver of Greece, was the son of Zeus, 
and every nine years he repaired to the 
cave, there to receive the inspired laws 
for the guidance of the land. The recent 
discoveries would seem to prove that the 
legendar}' Zeus and Minos of the ancients 
rested on a basis of reality and that there 
was a history side to them. 

For many years Greek officials and wild 
hillmen, intolerant of strangers, have pre- 
vented any exploration of the inner part 
of Crete, and it is only recenty, therefore, 
that there has t>een any archseological re- 
search there. Reports reached the outer 
world that shepheids, tending their flocks 
in the vicinity of the rocky hill known as 
Dicta, had found strange objects of bronze 
and other metals near the mouth of a 
cavern. Some of these objects found their 
way in time to the hands of archsDologists, 
and so manifestly were they votive offer- 
ings of very ancient design that they in- 
dicated plainly a locality rich in interesL 
When Crete was liberated the interior of 
the island was open to visitors, and the 
British government, securing a concession 
to explore this cave, put Mr. Hogarth in 
charge of the operations. At the opening of 
the year he established a camp of Cretan 
workmen at the foot of the hill and began 
the work. Soon, a zigzag mule-track was 
made up the 500- foot slope of rock which 
led to the entrance of the cave. It took 
four days to blast away the immense 
bowlders that blocked the entrance to the 
cave, exposing the black mouth of the 
great orifice, which Mr. Hogarth describes 
as follows: 

** The great cave is double. There is a 

shallow hall to the right and an abysmal 

chasm to the left, the last not unworthy of 

a place among the famous limestone 

grottoes of the world. The rock at first 

breaks dovvn sheer, but, as the light grows, 

dim, takes an outward slope and so falls 

steeply for 200 feet into an inky darkness. 

An icy pool spreads from your feet about 

the bases of fantastic stalactite columns. 

on into the heart of the hill. Hall opens 

from hall, with fretted roofs and black, 

unruffled floors. Fit scene enough for 

Minos' mysterious colloquy with his father, 

Zeus." 

<*» 

Pueblo Bulns In Kansas. 

The existence of Pueblo ruins have been 

known to the people of the vicinity. They 

are situated in the Northern part of Scott 

county in the valley of a creek which flows 

into the Smoky Hill River. 
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[Edited by A. C. Bates]. 

Thanlte is a titano-silicate of calcium. 
Crystals monoclicic and hardness 5-- 5.5 
brown to black, opaque to translucent. 
There are several varieties, the cbie£ one, 
sphene, is yellow-greenisb and often trans- 
lucent to transparent. Some years ago 
(1 891) there were found at the Tilly Poster 
iron mines near Brewster, N. Y., a num- 
ber of transparent crystals of honey yel- 




TITANITE, LITCHFIELD TOWNSHIP, PONTIAC 
COUNTY, QUEBEC, CANADA. 

low sphene from which gems of great 
brilliancy were cut and for which fancy 
prices were obtained. One fine cut gem 
of 10 carats is in the National Museum at 
Washington. Previous to this find the 
best crystals of sphene came from Ta- 
vetsch, Switzerland, a locality famous for 
its many beautiful mineral products. 

Titanite occurs in imbedded crystals in 
granite, gneiss, mica and chlonte schists, 
and in granular limestone in beds of iron 
ore and igneous rocks. There are a 
l>ood many European and American local- 
ities, but the titanites of Canada are the 
best known as they have a world-wide 
reputation for color, lustre and perfection 
of crystalline form, and also for their 
great size. 

A twin crystal of titanite was found at 
Sebastopol, Ontario, which weighed 80 
pounds. The crystals of Renfrew County 
are usually dark brown or black in color, 
and none show any transparency. Those 
from near Egansville were found associ- 
ated with many other fine minerals such 
as doubly terminated crystals of scapollte, 
phlogopite, zircons, some of them twinned, 
and apatite. 

A new locality for titanite is Litchfield 
township, Pontiac county, Quebec, about 
30 miles distant from Egansville, from 
which some splendid lustrous black crys- 
tals were recently taken, associated with 
l^rotips of white scopolite crystals and 
molybdenite. 

The metal titanium has many proper- 
ties. It gives hardness and toughness to 



steel, a fine lustre to silver, and when add- 
ed to carbon used for arc lamps it increases 
the brilliancy of the light. Further, mixed 
with carbon it yields a product hard 
enough to scratch a diamond. It has a 
strong affinity for nitrogen and promises 
a cheap means of preparing ammonia 
direct from the atmosphere. 

New LocaUtiei* —Perhaps the most pleas- 
ing thing to a mineralogist is the discover- 
ing of a place that will yield specimens, 
and, of course, the more diversified the 
species and better their quality, the great- 
er is the pleasure. It is also a pleasure to 
record the finding of a new locality, some 
writers being content to describe the place 
and its products. Again others are made 
happy by the acquisition of as good speci- 
mens as they can afford from a new local- 
ity, even though they already own speci- 
mens of the same species or variety from 
older localities 'Tis thus the world moves. 

Covdiite, an indigo- blue ore of copper, is 
a result of the alteration of other ores of 
copper, and is composed of sulphur 33.6, 
coppe r 66 : 4. Hexagonal crystals are rare : 
commonly massive or with crystalline sur- 
faces. Soft, 1:5, Covellite but a few 
years ago was a scarce mineral in good 
specimens, and all sold here were import- 
ed. Now there are several important 
American localities. It occurs massive in 
fine indigo blue color at Butte, Mont. 
Also at the La Sal Mine. Utah, and in 
plates in Rio Grande Co., Colorado. It is 
also found in Wyoming. 

Hatierite is a manganese disulphide, and 
is found in octahedral crystals imbedded 
in clay at Kalinka, Hungary, and also at 
Radussa, Sicily. Because of the soft 
matrix the crystals are generally sold 
loose, and one of good form, one- half inch 
in size, sells for 25 cents. Crystals one 
and a half inch in size sell for $12.00. To 
the young collector this rapid advance in 
price seems unwarranted, both in relation 
to this and other minerals, probably be- 
cause he thinks the price arbitrary with 
the dealer. But in the matter of size 
n::ture is the a'-bitrary factor, for she 
seems to produce a disproportion of small 
crystals in some minerals. It is difficult 
to get enough large crystals of a good 
many minerals to meet the demand for 
them. 

PlatiiMim is so much in demand and the 
supply is so small that consumers of the 
metal are advertising methods to be used 
by placer miners for the saving of the 
mineral. Platinum is usually found in 
black sand containing a large percentage 
of magnetic iron ore and varying quantity 
of gold. The ordinary riffles in a gold 
saving fiume cannot be relied upon to save 
a considerable proportion of the platinum, 
which occurs usually in fine flakes, and a 
durable concentrating surface which will 
hold the particles securely is required. 
This requirement is found best in cocoa 
matting fitted into a box with an iron 
screen for the gravel, giving the box a 



steep incline and regulating the flow of 
sand and water by strips at head of box. 

New Mines* At Kingman, Arizona, 
several veins of rich tin ore have been 
discovered. Near Tucson there have been 
located several claims which contain large 
quantities of hydro-magnesite from which 
Epsom salts and similar medicinal prod- 
ucts are made. This magnesite will have 
to compete with the Grecian products, 
which is laid down in America at $7.00 per 
ton. A valuable deposit of tungsten has 
been uncovered near Wilbur, Col. 





STANDS FOR CRYSTALS. 

Mottnting Crystals on turned wood stands 
is a convenient method for the handling 
and for a uniform arrangement of speci- 
mens. The advantages are many and 
where recognized have been accepted by 
advanced collectors. We recently saw in 
a private cabinet upward of 1,000 of these 
mounts arranged in drawers, the stands 
separated by a narrow strip of wood, and 
they presented a neat and attractive ap- 
pearance. This method of mounting is 
not new, as it has long been used to 
securely place very small crystals. But 
since the collecting of loose crystals has 
become such a vogue with a large number 
of mineralogists, the use for these stands 
has been much extended. The wood 
stands, nicely japanned, together with the 
necessary wax for fastening crystals, may 
be had of any dealer in minerals. 

The eitfanates of the mineral products of 
the United States for iqoi, i>iven out by 
the Treasury Bureau of Statistics, indi- 
cate that we lead all other countries in 
the production of the following minerals: 

Gold $80,218,800. 

Silver, 02s 59,653,788. 

Pig iron* long tons 15,800,000. 

Coal, long tons 267,850,000. 

Copper, pounds 595,000,000. 

Petroleum, barrels 66,000,000. 

Oold In Madagascar. 
News recently received from Madagas- 
car states that ciicumscribed auriferous 
regions, said to be very rich in the preci- 
ous metal, are being worked on the east- 
ern slopes and near the port of Manangary. 
The gold is in the form of small nuggets 
or of dust, taken from the alluvial deposit 
carried down by two streams from a 
neighboring mountain. Traces are found 
over the whole island. 



In compariiOd witb photograpblng in 
the woods and fields, taking pictures of 
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those which cannot fly, as Cassowaries, or 
which ace pinioned In one wing, as ducks 
and gulls, ate comparatively easy subjects, 
as tbey can be driven or tempted by food 
to a suitable place for pbotograpbing. 
For instance, a pair or Wood Ducks or 
Gadwalls may be placed at the edge of a 
pond, and by waiting until the undipped 
winga are turned toward the lens, an ex- 
quisite picture may be obtained, or when 



3. — FHOTOGBAPHING AI 

birds confined in cages and aviaries might 
be supposed to be child's play, and indeed 
any one can get an image on a sensitive 
{date of a bird driven into a corner where 
it cannot escape. But, while the efforts 
^>t a naturalist photographer in the field 
are mainly directed to getting the bird in 
good focus, and near euougb to be of 
satisfactory size, in a zoological park one's 
efforts must be toward arranging a suit- 
able background, and then he needs only 
patience— and a plentiful supply of it at 
times — in waiting for the bird to assume a 
desired position, or to perform the certain 
action which it Is the intention to per- 
manently record in the photograph. 

No naturalist with any sen^ of honor 
would wish to palm off "Park" photo- 
graphs as those taken of unconflned birds, 
but if the effect of appropriate and abso- 
lutely wild surroundings is obtained, a 
photograph, say of a Road-runner killing 
a snake in its unique way, is as valuable, 
scientifically, as if it had been taken in 
some arid western desert, which would be 
an all but Impossible achievement. 

In aviaries and ranges of such generous 
proportions as those provided for the birds 
In the New York Zoological Park, the In- 
mates soon become perfectly at home, and 
thus, having no occasion to radically 
adapt themselves to a new eaviroament. 
their habits, with easily distinguishable 
exceptions, are identical with those which 
they exhibit in a wild state. 

The illustrations show, roughly, the 
plan of procedure in photographing vari- 
ous, birds. The first class, consisting of 



a female of the former species selects the 
hollow in which she depodls her eggs, the 
camera placed near by will record her en- 
trance oi exit 
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fortunately gives warning to turn aside, 
and ttie gander strikes one with the force 
of a battering-ram, and clinging with 
beak and feet to one's coat, rains blows 
with his hard wings uatil an escape is 
gladly made. A camera could never be 
of use again if once the bird struck it, and 
I have seen a keeper doubled up, with the 
wind knocked out of him from one of 
these furious attacks. 

A second class of birds requires much 
more care and trouble in photographii^. 
In taking pictures of large birds which are 1 

able to fly, as grouse, herons, eagles and 
owls, a confining cage is of course neces- 
sary (Fig. 2). This may be built against 
a bank of earth or large rock, which, with 
judicious use of branches, etc., may be 
used as a background. If a cage of fine- 
mesh wire is used, the wire must be 
thrown out of focus or hidden with leafy 
boughs. This kind of "studio" enables 
me to occasioaally use the sky as a con- 
trast in photographing dark-colored birds. 

Finally, there remains the third-class of 
small birds whose motions are like light- 
ning, and whose whims as '•itters" are 
most unexpected and exasperating. For 
this work a small cage or box has been 
devised (Fig. 3). One end of a long board 
is converted into a posing chamber, two 
sides and top being of perfectly clear glass, 
the rest of wood, over ivhich frames of 
white, grey or black cardboard may be 
placed. In this I arrange an appropriate 
background, focus the camera on a perch 
which cannot fail to be utilized, admit the 
bird, and wait until the proper i 



3.— FHOTOGBAPHING A BIRD IN A Gt^SS CAGE. 



Cassowaries are very nervous at times, 
and when cornered and a camera is point- 
ed at them, may lose control of themselves. 
At such a time, a slick, broom or conven- 
ient door is not unwelcome, as both oper- 
ator and camera would be Aars de combat 
after a well-directed kick from those terri- 
bly arraed feet. Again, the bird may 
squat down, and neither force nor food 
can make it rise, until its Cassowary-mind 
is so inclined. 

Another subject liable to give the pho- 
togranher an unexpectedly warm reception 
is a male Canada Goose when guarding 
his mate on her nest One approaches 
the hissing geese with eyes glu^ to the 
finding mirror of a ■•reflex" camera, all 
nnconactons of Interruption, when a noise 



comes for pressing the bulb. Sometimes ; 
the bird must be left alone fortwoor three \ 
days until accustomed to the novel ,si 
Tonndlags. If a large pine-cone is fixed I 
upright and a hungry crossbill placed in ' 
the cage, for a time the bird will flutter 
against the invisible glass. One may con- 
tinue one's studying or ivriting, with the 
bulb near at hand, and an occasional 
glance at the Inmate of the cage, and in a 
short time the bird will yield to hunger 
and clamber over the cone, extracting tbe 
seeds in its unique way, and giving a 
chance to obtain an almost klnetoac<^>e- 
like series of photographs of the process. 
Photography by these various means 
may be made to contribute to every pbase 
of ornithology. How many women, whose 
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love for their aigrette-adoroed millinery' 
has been unaffected by petitions begging 
them not to contribute to the continuation 
of these murders, might not be won by 
an actual photograph of the beautiful bird 
—the rightful owner of the delicate fila- 
ments ? (Fig. 4.) In a hundred other ways 




4. — AMERICAN EGRET. 
SHOWING '*AIGRETT£'* PLUMES. 

intelligent, scientific work in a zoological 
park will lead to as valuable and correct 
results as the work of a field naturalist, 
although to the worker himself nothing 
can make up for the exhilarating chase, 
the exciting stalks, the eager suspense 
waiting for the favorable moment which 
may occur but once, when in close prox- 
imity to a rare bird. But no one can show 
such well-rounned work, such grasp of 
subject, as the naturalist who divides his 
studies between dissections and books and 
captive objects, and those living wild in 
the ivoods and fields and waters. 



-^i^ 
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A Use fbr Celluloid Films. 
With a nail-brush and some warm water 
thoroughly clean away all traces of the 
.gelatin coating or image- bearing film, so 
tliat you have nothing left but the clean 
celluloid. Lay this aside to dry thorough- 
ly. Then cut up into small bits, place in 
a bottle and add methylated spirit, shak- 
g the bottle occasionally. Adjust the 
proportions of celluloid and solvent (spirit) 
as to get a fairly thick creamy solution. 
pply this to the label and you have a 
ter- proof varnish. Either a small brush 
r the end of a feather can be used for ap- 
plying this varnish. This will not only 
the labels clean and legible, but will 
them hold tight to the bottles. 



Ginematoffraph for the Blind. 
M. Marsillon, of France, has devised a 
•double, disk, each side with a border of 
lilce figures in relief, corresponding in 
position — for example, a bird in successive 
Attitudes of flying; this is felt by the blind 
^ivlth stationary fingers, while the disk is 
pidiy whirling, producing the effect of a 
lid figure in rapidly changing movement 



Rairs 3oornal of Realtb 

Founded by Dr. Wm. M. Hall, 1854. 

THE TONQUB AND ITS CARE. 
BY O. B. SALISBURY. 

The tongue, besides being the natural 
organ of taste, has other duties to per- 
form. It participates in the articulation 
of speech, and plays an important part in 
the chewing of food, in the act of swallow- 
ing, and in the cleaning of the teeth. 

The upper surface, or back, with its 
sides and tip are free, whilst its base is at- 
tached by muscles to the lower jaw and 
hyoid bone. Here also enter its blood 
vessels and nerves. Folds of mucous 
membrane loosely connect it with the epi- 
glottis and soft palate, as well as with the 
bones of the lower jaw. From beneath its 
rounded borders the mucous covering be- 
comes continuous with the surface of the 
gums. The front two-toirds of the tongue 
occupies the floor of the mouth, lying be- 
tween the halves of the lower jaw, with 
its rounded back overarched by the roof 
of the palate, and its sides and tip in con- 
tact with the gums. A slight lengthwise 
groove, the middle raphe, divides the back 
along its front two- thirds, ending rearly 
near a small depression. The rear third 
of the back, situated m the front wall of 
the pharynx, forms a rounded surface 
overhanging the epiglottis. 

The mucous membrane on the back of 
the tongue is thicker behind than in front, 
whilst that of the under surface is thin 
and smooth. It consists of a layer of con- 
nective tissue, true skm or mucosa, 
supporting numerous special ripples or 
papillsB, and covered, as well as the simple 
touch papillae, with a layer of cells, like 
that of the scarf skin. Of the special 
papillsB, the filiform are the most numer- 
ous of all, as well as the smallest. They 
are minute, conical, tapering or cylindric- 
al eminences, which cover the front two- 
thirds of the back, sides and tip with 
faintly ridged lines. The fungiform are 
less in numl)er, and scattered irregularly 
over the back. They are easily observed 
with a mirror among the others by their 
large size, founded eminences, and deep 
red color. In children they are slightly 
developed, and in old age they are often 
wasted. 

Toward the root of the tongue we find 
the largest papillae, the circumvallate, 
seven to twelve in number, arranged in 
the form of a V. Each one presents a 
narrow attached base, a broad free end, 
and is seated in a circular cup which is 
surrounded by a second. Tbey, like the 
fungiform and filiform, are studded with 
minute conical processes of the mucous 
membrane which form secondary papillae. 
This membrane of the tongue is provided 
also with mucous and serous glands. The 
mucous glands are found all over its sur- 
face, whilst the serous glands occur only 
at the rear of the upper surface. The lat- 



ter secrete a thin, watery fluid, and prob- 
ably assist in distribution of the material 
to be tasted over the taste area. 

In the. scarf skin of the circumvallate 
papillsB and in some of the fungiform, cer- 
tain peculiar objects called taste cones or 
buds, have been found. The cones occur 
also in front of the anterior pillars of the 
fauces, the front surface of the soft palate 
and on the rear surface of the epiglottis. 
They are flask-like in form, their broad 
base resting on the true skin, and their 
neck opening by a canal between the cells 
of the scarf skin. The inner spindle- 
shaped tast6 cells of the cones have a large 
round nucleus about the middle of the 
cell. Both ends are thread-like ; the outer 
passes to the pore of the taste bud, where 
it ends in the taste hairs, which come in 
contact with the object tasted; the inner 
thread is often branched, and ends be- 
tween the taste nerves. The intensity of 
the taste sensation depends on the degree 
of saturation of the solution tasted, the 
magnitude of the area excited, and the 
motion, diffusion, and pressure of the 
object tasted within the mouth. 

The fur or coat, formed chiefly by the 
unusually large filiform papillee, can be 
cleansed by eating solid food, especially 
dry bread. When the fur is abnormal it 
is usually due to derangements of the di- 
gestive organs. Micro-organisms and 
fragments of food are found. The in- 
crease in the thickness of the fur is often 
related to the neglect of keeping the mouth 
clean by brushing the teeth. Slight bums 
of the tongue are of frequent occurrence, 
from taking food too hot into the mouth. 
The burnt spot is painful and very tender 
for a while, and is redder and smoother 
than the rest of the surface of the tongue, 
or, perhaps, it is actually raw. The ma- 
terial is seldom so hot or retained so long 
within the mouth as to produce a separa- 
tion of the true skin, or even to raise up 
the scarf skin, but superficial portions of 
the papillae may be effaced and leave a 
smooth area. In the course of a few 
hours, and usually by the following day, 
the tenderness has disappeared, the burned 
spot has lost its extra red color, and the 
papillae begin to form again. Such bums 
as these seldom need special care ; but if 
the soreness of the tongue continues long- 
er than usual, tannate of glycerine may 
be applied over the burned area, or a 
tablet or gargle of chlorate of potash at 
frequent intervals, until the annoyance 
ceases to be felt. 

Wounds may be produced by eating 
with sharp knives and forks, but by far 
the commonest wounds are those which 
are made by the teeth. As a rule, bites 
of the tongue are not serious accidents, 
and require no care or no other than one 
of the above remedies. 

Smokers' patches are intense white spots 
on the mucous membrane of the tongue, 
due to smoking. Those on the sides of 
the tongue are often notched, giving them 
a scar-like appearance. They consist of 
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thickened scarf skin, which disappears to 
be replaced, and rarely give rise to incon- 
venience, unless painful, when one of the 
remedies for healing bums may . be ap- 
plied. Hot and irritating substances should 
be kept from the mouth and smoking dis- 
pensed with. If simple remedies are not 
effective in the earlier stages of the dis- 
ease, a physician should be consulted 
<■» 

Excessive Beer Drinking. 
' The excessive use of beer is found to 
produce a species of degeneration of all the 
organs. Profound and deceptive fatty 
deposits, diminished circulation, condi- 
tions of congestion, perversion of function- 
al activities, and local inflammation of 
both liver and kidneys are constantly 
present. A stupor amounting to almost 
paralysis arrests the reason, changing all 
the higher faculties into a mere animalism, 
sensual, selfish, sluggish; varied only with 
paroxyisms of anger that are senseless 
and brutal. In appearance the excessive 
beer drinker may be the picture of health, 
but in reality he is .most incapable of 
resisting disease. Compared with inebri- 
ates who use different kinds of alcohol he 
IS mote incurable, and more generally 
diseased. The constant and inordinate use 
of beer every day gives the system no 
recuperation, but steadily lowers the vital 
forces. — Fam. Doct. 



Felons. 
There are two kinds of felons— one under 
the skin, readily cured, the other immedi- 
ately on the bone and under the fascia, or 
tough covering of muscle. The felon be- 
ing in the nature of a boil, swells, rises up, 
but the fascia being so impenetrable, can- 
not break as the skin does, hence the pain 
is more intolerable. A boil, or superficial 
felon, rises, pietces the skin, breaks, runs 
itself out, and gets well. The matter of a 
bone felon cannot escape, but remains in 
its place, irritates, inflames, and gives a 
pain second only to the rack; but pressure 
and heat cause the matter to be absorbed 
at last, and the martyred wretch gets well 
slowly, and after a long time. There are 
two ways of treating a felon, as there are 
two kinds of felons. If superficial, put a 
fly blister on the spot at once, about the 
size of the thumb nail ; let it remain six 
hours, when the felon or core may be 
seen immediately under the blister, and 
may be picked out with a needle. 
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Constant Ooughtnff. 
Constant coughing is precisely like 
scratching a wound on the outside of the 
body. So long as it is done the wound 
will not heaL Let a person when tempt- 
ed to cough draw a long breath and hold 
it until it warms and soothes every air 
cell, and some benefit will soon be receiv- 
ed from this process. The nitrogen acts 
as an anodyne to the mucous membrane, 
allaying the desire to cough, and giving 
the throat and lungs a chance to heal. 
At the same time, a suitable medicine will 
aid nature in her effort to recuperate. 



Unbygienlc Ohalra 
A young lady of small stature recently 
fainted at a dinner given in her honor. 
It was then found she bad not been able 
to touch either her feet to' the floor or her 
back to the chair ; and the restricted cir- 
culation and prolonged discothfort had 
finally overcome her. An antiquarian 
traces the present mania for high seats to 
the fact that at the old French courts, sets 
of handsome furniture were ranged along 
the walls for effect, but never occupied. 
The chairs and sofas actually used were 
much lower. Furniture makers of to day 
copy the more showy pieces, and further 
enhance their inutility by spring cushions. 
The dictum of a famous cabinet-maker is 
that in choosing chairs the knee of a per- 
son standing should come clear above the 
seat he intends to occupy. 

The Bye Injured by Sun- gazing. 
A man, in May, igoo, imprudently ob- 
served for some time the partial eclipse of 
the sun with hi» eyes unprotected in any 
way. No effect was noticed until late in 
the day, when in looking over the hillside 
he saw apparently a flock of eight or ten 
red birds whose movements were very 
erratic. Since the birds appeared where- 
ever he looked, he carefully examined the 
field of vision, and discovered that the sun 
had formed a crescent image on the cen- 
ter of the retina of the left eye. The 
color of the image was green with a nar- 
row red border. The injured area seemed 
to be quite blind, and parallel lines di- 
versted around it, this effect being just the 
opposite of the previous case. The injury 
is always noticeable and very annoying, 
especially in reading. The effect is no- 
ticeable after a year. In a similar case 
the effect lasted ten years. 

Vaccination and Lockjaw. 
The recent epidemic of tetanus in Cam- 
den, N. J., prompted the local Board of 
Health to send out a circular giving the 
facts. From this it appears that a bacteri- 
ological examination of the vaccine mat- 
ter used in Camden showed it to be free 
from tetanus germs. The reason for the 
epidemic is found in the prevailing weath- 
er conditions, combined with carelessness 
on the part of persons recently vaccinated. 
There bad been a long spell of dry weath- 
er, accompanied by high winds, which 
raised the dust, so that that there were 
tetanus germs constantly present in the 
atmosphere. Infection resulted when the 
scabs had been removed, and the germs 
gained access to the wound. 

Color of Tea. 
A bulletin of the Tokyo agricultural col- 
lege says that the color of green tea is not 
caused by copper salts nece«,sarily, but is 
due to the fact that green tea is made 
from leaves dried as soon as they are 
picked, while black tea is allowed to fer- 
ment first The fermentation neutralizes 
some of the tannin, hence black tea is not 
so injurious as green. 
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HAWAIIAN LAVAS. 
BY H. E. W. 

The Hawaiian Group is composed of 
twelve islands, the summits of gigantic 
mountains rising suddenly from the bot- 
tom of the ocean. They are volcanic. 
No rocks other than volcanic are found 
upon them, excepting some consolidated 
coral sands. 

The most famous volcanoes of these 
islands, if not of the world, are Mauna 
Loa and Kilauea. They are notable for 
the quiet character of their eruptions. 
Only once or twice have they been accom- 
panied by earthquakes or subterranean 
rumblings. The lava wells up like boil- 
ing water from a hot spring, the explosive 
forces are so mild that persons can stand 
without danger, near enough to feel the 
heat in the face. The outbreak takes 
place without warning and it is only in 
the evening, when the sky is aglow and 
the fiery fountains are seen playing, that 
the inhabitants know of the eruption. 

The lavas of all the isiands are basaltic 
and there is considerable range in the 
variety of basalt present. A few varie- 
ties, as the lavas of Mauna Loa, abound in 
olivine and augite. There are two forms 
of lava, called by the natives pahoehoe 
and oa. 

When the lava is discharged from the 
vents high up on the volcano, it is very 
hot and liquid, flowing at the rate <^ 
fifteen or twenty miles per hour, and 
often reaching a distance of eight or ten 
miles before any difference of temperature 
is observed. As it cools it becomes more 
viscous. Cooling first on the surface of 
the mass, this is often broken by the 
pressure of the hot lava within, which 
flows out in rivulets preserving their liquid- 
ity for a shore time and spreading out very 
thin cools rapidly, thus forming pahoehoe 
in smooth and wrinkled hummocks. As 
tbe lava cools, it is overflowed by a simi- 
lar mass, and this process is repeated. 

Tbe oa is said to have been formed by 
*'the flowing of large masses of lava while 
in a condition approaching solidification.**.. 

The fields of oa are very thick and covefi- 
large areas; like a huge glacier it movei|' 
very slowly when almost cold, perhapi' 
only a few hundred yards or feet per day; 1 
They crush throughout tbe entire mass, 
splintering and fissuring, forming a chaos 
of angular fragments containing many 
clinkers, either detached or partially ag- 
glutinated togetller, with sharp, jagged 
angular fragments of a compact character 
projecting up through them. The oa 
streams are always thicker than the pa- 
hoehoe and rihe from 50 to 80 feet above 
them, being bounded by a margin of low 
cliff and talus. Buth varieties may often 
be seen in the same stream of lava. 

Kilauea is the greatest volcano on tbe 
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islands. When the lava is freshly exposed 
in the lake, it has the appearance of melt- 
ed cast iron, its color shading from red 
through orange into yellow. 

Liquid lava coming up from great 
depths always contains more or less water, 
which is expelled as the lava solidifies and 
the water- vapor separates the lava into 
minute vesicles, the walls of which may 
he drawn out like glass, forming what is 
called Pele's hair. A hunch of it resem- 
bles finely shredded asbestos. Pele's hair 
.is abundant and maybe gathered in wisps 
where caught by some projecting rock. 

In some places in the southern part of 
Kilauea, the black color of the lava has 
frequently been changed by reaction of 
acid vapors, into a snowy white, or to an 
orange, red or. saffron color. The pit of 
Kilauea is riven by faults. Numerous 
fissures from two to six feet in width 
traverse the platform. From nearly all 
fissures issue hot steam and large quanti- 
ties of sulphur vapor which condense in 
the form of arborescent and aclcular crys- 
tals of sulphur, and are very beautiful. 
At other places fumes of sulphurous acid 
are given off in abundance. 

There are many heaps on the islands of 
a peculiar pumice, which is very light and 
spongy and of an olive* green color, the 
fragments not larger than a lemon and 
often much smaller. In some cases they 
are so light as to be carried great distances 
by the wind and are also seen floating on 
the ocean. Lavas present some curious 
forms according to the various circum- 
stances attending the solidification. Some- 
times taking the form of a matted and 
tangled mass of large ropes, from the lava 
having flowed over sharp ledges or down 
steep slopes. Flowing through ditches it 
has the appearance, in stone, of water 
running through a wooden flume. Others 
have the appearance of basaltic obsidian 
of a dark olive-green color. 

A stratum of red lava has been observed 
in the wall of Mauna Loa, almost 600 feet 
ahove the surface of the frozen lake. 
Mauna Kea lava is quite different from 
that of Mauna Loa. Olivin is present but 
not in such excessive quantities. Great 
quantities of feldspars are present in well 
marked tabular crystals, also large crystals 
of augite. In a number of cases tbe ground 
mass inclines to a bluish gray color, thus 
differing from the greenish black of most 
of the lavas of Kilauea and Mauna Loa. 
They are true basalts. 

Of the five great volcanic piles which 
constitute the island of Hawaii, Kahola 
mountain is the smallest and also the first 
for its activity to cease. The lavas be- 
loi^ to the basaltic group, differing some- 
-what from those of Mauna Kea and Mauna 
Ixm, in being less ferruginous and more 
£eldspathic, and not so much olivin. Those 
intensely black, dense, and highly fer- 
ruginous lavas which are universal on 
Bfauna Loa and Kilauea probably do not 
occur on the Kohalo mountain. Large 
peat bogs are found on Kohala. 



SUN SPOTS AND BX^BCTBICAL 
DISTURB ANOB8. 

Hudson Maxim, in the Electrical Age, 
explains the relation between the sun- 
spots and electrical disturbance in the 
earth, as follows: 

The temperature of the sun has been 
estimated at all the way from about that 
of the electric arc to millions of degrees 
Centigrade. The most conservative esti- 
mate, at the present time, and the most 



earth. The sun has about the weight of 
an equal volume of water. Although the 
photosphere is pregnant with metallic 
vapors, still the great bulk of the metals 
lie underneath the photosphere and form 
the body of the sun. 

As the heated currents move upward 
through the sun's atmosphere or surround- 
ing envelope, they acquire an ever in- 
creasing velocity toward the radiating 
surface, and which is sufficient to carry 
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The above dlairnun Is intended to iUnstrate the manner In which Hertzian waves or similar 
etheric vibrations cause electrical storms upon the earth during periods of great solar disturbances, 
especially when great sunspots appear. A vertical section of two great sunspots is shown in the dia- 
gram with the intention of conveying the idea of their vortexlal character. Of course, the size of 
thoso Idealized spots and the depth or the solar envelope, as well as the size of the earth, are much 
exaggerated, as compared with the enormous dimensions of the sun's body. 



reasonable, is that the temperature of the 
solar surface is about four times that of 
the electric arc. Now, if we assume that 
the temperature of the solar globe itself is 
considerably above the volatilization point 
of carbon, and that upon the outer surface 
of the photosphere the temperature be- 
comes so reduced as to form great clouds 
of condensing carbon, then we have with 
carbon for our chief condensing medium, 
a condition like that we have already de- 
scribed for the earth after it had cooled 
down to that point where water in a liquid 
state could reach its surface to be evapo- 
rated and thrown into the sky again. 

It is probable that the chief medium of 
conveyance of the solar heat to the photo- 
sphere is volatilized carbon, and that upon 
the solar surface there is a downpour of 
carbon rain of stupendous volume. Who 
knows but these carbon rainstorms may 
send lightning fiashes with disruptive 
electrical discharges to account for the 
electrical display which we see manifested 
in the corona ? 

It is probable that the body of the sun 
is not a liquid or molten mass, but consists 
of vapors heated to a temperature beyond 
the critical point, and owing to the great 
gravity of the metallic vapors, the density 
reaches to about that of water upon the 



them to great heights beyond it, spread- 
ing out and enormously increasing the 
areas of radiation. These currents are 
balanced by counter currents of denser 
matter, or that which has condensed from 
loss of heat, and which fiow downward to 
the sun's surface. We may therefore 
reasonably imagine the entire surface of 
the photosphere to be in a state of violent 
agitation. Sometimes many upward- 
rushing currents of heated matter on cool- 
ing unite in a common descending column. 

This action naturally creates what is 
known as Rumford vortex rings, such as 
are sometimes witnessed arising from the 
funnel Of a locomotive, or blown from the 
mouth of a cigarette smoker. These vor- 
tex rings, when once created on the sun, 
naturally acquire a whirling motion of 
great velocity, and increase in size and in- 
tensity of action until torn to pieces by 
their own fury. The outer circles of these 
revolving vortex rings mount to enormous 
heights, and the condensation from radi- 
ant heat and light naturally produces 
electrical disturbances in the ether of very 
far-reaching effects^ 

Now, if we imagine two or more sun- 
spots at points far remote from one an- 
other upon the solar photosphere, we may 
Qonceive that they might set up Hertzian 
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waves in the ether, among other electrical 
phenomena, which waves, from the great 
altitude of the solar disturbances and their 
wide separation and the enormous inten- 
sity of action, could encircle the earth and 
all the planets of the solar system within 
their zone of influence. 

I have now referred merely to the pos- 
sible electrical effects of sunspots. It is 
practically certain that the coronal dis- 
charges which are witnessed about the 
sun's disk during an eclipse are electrical 
in character and resemble to some extent 
the aurora borealis or northern lights. 
If the coronal disturbances are due to 
thermo-electrical differences, we should 
therefore expect to find disruptive dis- 
charges, or at least electrical discharges 
of high oscillation, capable of producing 
secordary effects, such as the Hertzian 
waves, or some similar type of ether vi- 
bration. 

At any rate, when there are periods of 
great solar disturbance, there is upon the 
earth a corresponding period of electrical 
disturbance, known as electrical storms. 
Great differences of potential between 
points on the sun far remote from each 
other, or induced by solar disturbances 
of colossal magnitude and intensity, as 
easily bridge the 92,000,000 miles which 
separate us from the sun, as the appara- 
tus of wireless telegraphy the space in- 
tervening between separate comers of the 
laboratory. 

BLBOTBICAL INVENTION REVIEWS. 
BY R. I. GEARE. 

Some of the most notable inventions 
during the last century, which may justly 
be regarded as the most brilliant period 
in the world's history, concern the practi- 
cal use of electricity — such as telegraphy, 
the dynamo and motor, and the various 
kinds of electric light. 

The inventions covering the telegraph 
embrace four essential parts, viz , the 
battery, the conducting wire, the electro- 
magnet, and the receiving and transmit- 
ting instruments. It is well known that 
in 1790 Galvani discovered that a frog's 
legs showed violent contractions when its 
nerves were touched with one metal and 
its muscles with another. This was due 
to the electric current generated. In the 
years following, much experimenting was 
done. 

Nearly a half century after Galvani's 
discovery (1790), Professor Daniel], of 
London, invented the battery, which re- 
ceived his name. Then came those of 
Grove, Smee and others. The fact that 
electricity could be conveyed by a metal 
conductor had been known a long time, 
but it was not till 1825 that the discovery 
was made by Weber that a copper wire 
which he had fixed between two points in 
Gottingen needed no special insulation, 
and a few years later Professor Steinheil 
learned that the earth could be used as a 
return medium. To Professor Joseph 
Henry, the first secretary of the Smith- 



sonian Institution, must be given entire 
credit for the electro-magnet which he in- 
vented in 1S28, although his success could 
hardly have been realized, had it not been 
for the prior discovery of electro- magnet- 
ism by Professor Oersted and others. The 
electro-magnetic telegraph and alphabet 
were invented by Professor S. F. B. Morse 
in 1832 while crossing the Atlantic. Nu- 
merous inventions have been based on the 
electric telegraph, such as the printing 
telegraph, railroad signals, hotel annunci- 
ators, etc. The most important out- 
growths of the telegraph, as originally 
completed, are methods by which from 4 
to 8 messages are sent simultaneously over 
one wire: telegraphing by induction, as in 
conveying messages to moving trains, and 
wireless telegraphy, in which electric 
waves are generated at a high point and 
transmitted many miles over land and 
sea. 

The success of wireless telegraphy has 
already been widely demonstrated. Many 
of the large steamships are now fitted with 
this apparatus, such as the Lucania, Um- 
bria, Deutschland, Kaiser Wilhelm der 
Grosse. and others. The New York Her- 
ald has established a station at Nantucket 
for communicating with incommg vessels, 
and when forty miles or more away the 
operators are able to receive the most im- 
portant news, which is communicated to 
the home office some twelve hours before 
the vessel reaches port. The elaborate 
operations of the American Wireless Tele- 
phone Company in disseminating the news 
during the process of the recent yacht 
races was a revelation in wireless tele- 
graphy. This company is now erecting a 
station near the U. S. Life Saving Station 
at Bamegat City, from which point im- 
portant service can be rendered in report- 
ing vessels in distress, sending reports of 
passing ships to the press, etc. It is pro- 
posed to erect additional stations all along 
the coast. 

As early as 1809, the electric light was 
discovered by Sir Humphrey Dav3% and 
with the invention of the dynamo its use 
developed very rapidly. The enormous 
electric beacon made by a Frenchman, 
and exhibited at the World's Fair in 1893, 
was capable of producing a nine foot beam 
of ninety million candle- power. It would 
be visible nearly a hundred and fifty miles 
if the topographical difficulties could be 
overcome. There is a searh-light at the 
top of a mountain near the California 
coast of three million candle-power whose 
light, it is said, can be seen 150 miles out 
on the ocean. The arc and incandescent 
lamps are other forms of the application 
of electricity to lighting purposes, and 
these are now so familiar as to attract 
little attention. 

Prof. Walter Nemst, of Gottingen Uoi- 
versity, who has long been conducting ex- 
periments on various kinds of luminous 
substances, has invented an electrolytic 
lamp called after his name. It is said to 
be very effective, and in candle-power, 



steadiness, color of light and ability to 
throw the light down where it is needed, 
the Nernst lamp will, it is believed by 
many, prove superior to the now well- 
known carbon lamps. The color of its 
light is midway between the yellow and 
red rays of the incandescent lamp and the 
violet and blue of the arc lamp. 

Less than fifty years ago the only means 
of producing electricity for practical use 
was by means of the vokaic battery. The 
advent of tie dynamo has extended the 
use of electricity immeasurably. The 
dynamo has been well described as '*a 
machine which converts mechanical power 
into electricity." Thus, if a dynamo be 
attached to a steam engine, its power act- 
ing through the dynamo, will become a 
powerful electric current. In 1831 Prof. 
Henry devised the electric motor, and 
since that time numerous forms of motors 
have been invented. Eight years later a 
Russian applied his electric motor to a 
boat capable of carrying fourteen people, 
and about the same time a Scotchman in- 
troduced electricity as the motive power 
for a railway car. The printing of a 
newspaper by means of an electric motor 
followed soon afterwards, while in 1 851 an 
electric locomotive drew a train of cars 
from Washington to Bladensburg at the 
rate of nineteen miles an hour. To Balti- 
more, however, belonjifs the honor of the 
installation of the first electric railway in 
America. This occurred in 1885. The 
extraordinary growth of the electric rail- 
way, and the saving of time and promo- 
tion of the passengers' comfort which its 
introduction has afforded, are too well 
known to need special mention. The 
power of the electric locomotive seems 
superhuman. Take, for instance, the one 
made about five years ago to draw trains 
through the long tunnel between Camden 
street and Mount Royal station, in Balti- 
more. This locomotive, which weighs 96 
tons, pulls trains of 5,000 tons weight at 
the rate of' 35 mites an hour. It has two 
trucks and eight drive wheels of 62 incbes 
in diameter. Each of its four motors are i^ 
equal to 360 horse power. Since that time 
still more powerful electric locomoti* 
have been put in use. 

There are now more than 15,000 milt 
of electric railroad in the United States, 
employing about 200,000 men, with a comi 
bined capital of more than a billion cLol 
lars. The various uses to which eleotrit 
ity is now applied, such as medloinew 
blasting, welding, electro-plating, its ap- 
plication to musical instruments, eta« , are 
too numerous even to mention. 

The use of gas for illuminating purposes 
now seems so antiquated, especially after 
observing what has been done witli elec- 
tricity for the same purposes, tha^ it is 
almost superfluous to speak of it. And 
yet a hundred years ago. Murdooli, an 
Englishman, was doubtless loaded ^rith 
praise when he discovered a way to li^ht 
up the works of a firm manufaottirine 
steam engines at Soho, near Btrmio^ hny^ 
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Probably the first theatre lighted with gas 
\^as the ••Lyceum," in London, in 1803. 
One side of Pall Mall was similarly 
illuminated four years later, this being the 
first instance of street lighting by gas on 
record. About the same time it was used 
in the United States, and we read that 
David Melville, of Newport. R. L, in 1805 
invented a gas apparatus for illuminating 
his house; water gas was discovered in 
1875, and acetylene gas, although discov- 
ered in 1836, was not used for illuminating 
purposes till 1893. Coal oil was discover- 
ed in the United States in 1859, and the 
first village believed to be lighted by 
natural gas was Fredonia, in New York 
state, in 1865. 

To Prof. Bell is due the invention of the 
telephone. His first patent (No. 174,465) 
was granted on March 7, 1876, and his 
second one (No. 186. 787) on January 30, 
1877. It was not without a great deal of 
vigorous contention on the part of many 
who claimed the invention, that the former 
of these patents was secured. Perhaps 
the man who came nearest to procuring a 
share of the honor was Elisha Gray (lately 
deceased). He filed a caveat upon the 
same day (February 14, 1876) upon which 
Prof. Bell made application for a patent. 
He was unsuccessful, however, as were 
many others, such as Edison, Richmond, 
etc. One of the earliest forms of tele- 
phone was known as the ''lovers' tele- 
phone." It consisted of two cans, one end 
of ^ach being covered with cat gut, or 
some vibratory tissue. Connected to this 
was a piece of strong cotton or wire. The 
result was of course satisfactory only for 
short distances, but no doubt exceedingly 
gratifying to the person at either end ! 

In i860 a poor German school teacher 
named Reis, invented a telephone with 
the aid of a coil of wire, a knitting needle, 
the skin of a German sausage, the bung 
of a beer barrel, and a strip of platinum. 
Its efficiency was limited to the transmis- 
sion of musical sounds or any loud, dis- 
cordant noise. This restriction was due 
to the form of contact which he used in 
^ the transmitter. In 1874, however, Prof. 
[^Bell secured a patent for his telephone, 
-wfaich was based upon an entirely differ- 
[ent princple. Unlike Reis, he did not call 
finto use the aid of the "make- and- break" 
iece, but without breaking the electric 
trcuit, devised a means by which a hu- 
lan tone could be transmitted. Its prin- 
iple was based upon the action of induced 
earrents, it having been found by Oersted 
(and since developed into a well-known 
fact) that with the withdrawal or approach 
of a. piece of iron to the helix of an electro- 
msLS'^^^f &^ induced current will be gener- 
ated. So in this case, a very thin piece of 
iron was placed in such a position before 
tlie helix of an electro- magnet, that the 
sovixid waves proceeding from the mouth 
of the speaker would cause the vibration 
of tbe disc. At the other end of the cir- 
cuit the undulations were similar to those 
pxx>duced at the sending end, and accord- 



ingly the same sounds were registered. 

The plan of action has since been great- 
ly elaborated, and the usual form of trans- 
mitter of the present day employs very 
fine carbon granules as a vibratory medi- 
um, into which the two circuit wires are 
introduced. The form of receiver is simi- 
lar in action to the first transmitter, and 
has been found to answer every purpose. 
The next surprise in this direction will 
doubtless be the perfecting of the tele- 
phone for submarine use, and its success 
indeed seems already assured. 

Probably the latest typewriting machine 
on the market is the Cahill electrical type- 
writer. The special advantages claimed 
for it are the removal of the physical and 
nervous strain of writing, an increase in 
speed, and uniformity and clearness of 
impression which, as the prospectus states, 
'Ms unattainable on non-electrical ma- 
chines." With this machine twenty car- 
bon copies can be made, the last of which, 
as the writer can attest, is equal to the 
third or fourth copy made on any other 
machine. The phonograph was invented 
by Thomas A. Edison, who had long 
sought to devise a means of reproducing 
as well as recording sound. For some 
time it was thought that the phonograph 
would do away in large degree with the 
services of the stenographer, but this has 
not proved to be the case. Earlier at- 
tempts in the same general direction had 
been made before Edison's invention, but 
these only resulted in making records of 
sound waves. The machine as invented 
by Mr. Edison was perfected by Mr. Alex- 
ander Graham Bell and two of his associ- 
ates. The completed phonograph was 
styled the **gTaphophone," but the prin- 
ciples were essentially the same. 

A combination of the objects of the tele- 
phone and the phonograph has been pro- 
duced by Mr. Waldemar Poulsen, of 
(Ik>penhagen. It is called the "Telephono- 
graph,'' and is capable of both recording 
and reproducing the most delicate sounds. 
It has been proposed to utilize this ma- 
chine as a 'talking newspaper,* an idea 
already put to practical use in Budapest 
by means of the *theatro- phone.' 

SHALL OUB FOBBST8 BE SILBNT? 
BY B. L. PUTNAM. 

The passing of the buffalo is now ac- 
knowledged as a nation's disgrace. Yet 
with human inconsistency we c(Nitinue the 
slaughter among the smaller animals, un- 
til it threatens almost as certain extermi- 
nation in many instances. It was Ruskin 
who declared that if an angel should de- 
scend to earth, all the gunners would at 
once have their weapons pointed at the 
strange winged visitant Farmers are 
awakening to the fact that the predictions 
of the English master of art have been 
already many times verified in the slaught- 
er of insectivorous birds; and on every 
side there is felt the serious necessity of 
righting the wrong already done and 
checking further devastations. 



Where quail, grouse, and prairie chicken 
were once as familiar as the omnipresent 
English sparrow, they are now almost 
strangers. Yet the tenacity with whith 
they cling to the old haunts, and, when 
given close legislative protection, speedily 
recuperate their lost forces, is at once sur- 
prising and pathetic. Says John S. Wise,, 
in the Review of Reviews: *'When John 
Smith made his map of Virginia in 1607, 
he ornamented it with deer on the south 
side of the James River, about where the 
counties of Surrey and Sussex are now 
located, and with turkey on the peninsula 
between the James and York rivers, to 
show where these were most abundant 
Three hundred years have passed since 
then, and a great many people have set- 
tled there, but deer and turkey most 
abound in Virginia still at the places des- 
signated by John Smith." 

Yet those, which still maintain a foot- 
hold, have in many instance lost the old 
simplicity and trust. Wariness has proved 
a necessity to existence. As an illustra- 
tion, the gray squirrel, common and social 
in our own Pennsylvania locality twenty 
years ago, is now rare. When surprised^ 
it invariably springs to the first tree trunks 
and promptly disappears on the opposite 
side, as if, when the intruder is hidden 
from it, safety is guaranteed. On reach- 
ing the upper limbs, it flattens itself out, 
and, protected by its color, it is quite dif- 
ficult to discover among the branches* 
That these interesting creatures must be 
constantly in the position of the hunted 
criminal, destroys much of the charm of 
their life to the humane beholder. 

Legislatures are awakening to a sense 
of the injustice done. The question is, 
will they move with necessary swiftness? 
Much has been done within the past year, 
but there is room for much more. la 
many states there is a limit to the game 
which can be killed by a single person 
during one day or season. Among game 
birds the one most generally protected is 
our cheery ** Bob White," the export of 
which is prohibited in every state and 
territory with six exceptions. The prairie 
chicken is also practically prohibited to be 
sold beyond its normal range. This re- 
stricting of game birds to their own local- 
ity will check the growing desire to hunt 

Among the hx)peful indications for the 
future, the greatest is the widespread 
interest in the subject, the general revision 
of legislation to that of a more stringent 
nature. The necessity of protecting birds 
during the migrating seasons is receiving 
much comment, and innovations along 
this line are probable coming in the near 
future. A novel feature in Nevada's new 
enactments is that requiring her game 
laws, which include measures for the in- 
troduction of game and the forming of 
game preserves, to be read in the public 
schools at least twice a year. This point, 
judiciously and sympathetically executed, 
will result in educating the coming gener- 
ation to preserve the native fauna. 
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TBCHNICAL LANOUAOE. 

Dr. Samuel Johnson is the g^reat ex- 
ample of learned pomposity, especially in 
the use of long words of Latin and Greek 
derivation. When he would say loolc at 
mankind everywhere, he put it thus— '*Let 
observation with extended view survey 
mankind from Pekin to Peru " 

All sorts of doctors, scientific as well as 
literary, are prone to this stilted verbosity. 
With men of science, of course, there is a 
necessity of much technical language ; but 
they employ it far more than necessity re- 
quires. A scientific mining engineer, T. 
A. Rickard, in an address before the 
American Association, very severely re- 
buked this tendency as in itself crude and 
absurd, and as hindering the progress of 
science. 

He says, take this from a government 
report, — "The ore forms a series of imbri- 
cating lenses, or a stringer lead, in the 
slates, the quartz conforming as a rule to 
the carunculated schistose structures, 
though occasionally breaking across lam] 
inse, and sometimes the slate is so broken 
as to form a reticulated deposit." This 
was written by one of our foremost geolo- 
gists and, when translated, the sentence is 
found to convey a useful fact, but is it 
likely to be clear to anyone but a traveling 
dictionary ? 

Lens is a good word for anything lens- 
shaped, as indicating the shape; but over- 
lapping would do as well as imbricating. 
Schistose can hardly be avoided, and is 
one of the most common terms in geology. 
But "carunculated," the dictionary applies 
only to the combs and wattles of fowls 
and the knobs of certain seeds. Call it 
knobby. '*Reticulated" (net like) many 
would understand, but not all who might 
be interested. 

He gives another example— '*a meta- 

morphic matrix of a somewhat argillo- 

arenaceous composition," and translates it 

as a changed bed of a '*clayey-sandy com- 

osition, which, in Anglo-Saxon, is m-u-d !" 



And he especially speaks of persons of 
superficial knowledge as often ambitious 
to use technical language and making a 
confused mess of it, — hiding ignorance 
under it. The common sense rule is to 
use common sense language, and technical 
terms only when indispensable. 

THB HBAVBNS FOB MABOH. 
BY PROF. MALCOLM McNEILL. 

The constellations visible during March 
evenings are about the same as those dur- 
ing February, save that they occupy pos- 
itions shifted about two hours' motion 
toward the west. Ursa Major is in the 
northeast, high up near ihe zenith. Her- 
cules is rising in the northeast, and Cor- 
ona is somewhat higher toward the right. 
Bootes with its brilliant first magnitude 
star, Arcturus, is well above the horizon, 
a liltle north of east. The zodiac constel- 
lations, Leo and Virgo, extend from the 
eastern horizon nearly to the meridian 
south of the zenith. From the meridian 
toward the western horizon are Cancer, 
Gemini and Taurus. The brilliant group 
of Orion, Canis Major and Canis Minor, 
are low down in the southwest, and will 
soon be lost in the sun's rays. Auriga is 
high up in the west, and Perseus and An- 
dromeda are low down in the northwest. 
Cassiopeia lies between Andromeda and 
the Pole Star. 

Phases of the Moon, Eastern time: 

Last Quarter, Mar. 2, 5 h. 39 m. a m. 

New Moon. •* 9, 9 h. 50 m. p.m. 

First Quarter, •• 16, 5 h. 13 m. p.m. 

Full Moon, ** 23, 10 h. 21 m. p.m. 

Spring begins March 21, 8 a.m., and the 
sun crosses the equator from south to 
north. 

March, 1902, is a very unfavorable 
month for evening observations of the 
planets. The only ones above the ho- 
rizon are Mars, which is entirely too near 
the sun to be seen, becoming a morning 
star before the end of the month, and 
Neptune, which is too faint to be seen 
without a telescope. Observers who wish 
to see the planets will have to rise before 
the sun. The early morning display is 
fairly good. 

Mercury throughout the month rises 
about an hour before sunrise, and may be 
seen, under favorable weather conditions, 
in the morning twilight It is far south 
of the sun, and this shortens very mater- 
ially the interval between the rising of the 
planet and the sun. The elongation from 
the sun at its maximum on March 17 is 
nearly the greatest possible, as the planet 
comes to aphelion only five days later. 
After greatest elongation the planet ap- 
proaches the sun, and comes to superior 
conjunction toward the end of April. 

Venus is also a morning star, rising 
somewhat earlier than Mercury, and is an 
easy object on account of its great bril- 
liance. By the close of the month it rises 
about two hours before the sun. The 
planet is nearly stationary among the 
stars during the early part of the month, 



but the rapid eastward motion of the sun 
causes a considerable increase of distance 
between sun and planet. Venus comes to 
its greatest brightness again on March 21, 
and for some weeks about that time it 
may be made out by the naked eye in 
broad daylight. It is not a very easy 
matter to find it in daylight unless one 
knows where to look for it; but when once 
seen, it is so bright that the finder won- 
ders how he could have failed to detect it 
at first glance. 

Mars is very near the sun throughout 
the month, too near to be seen, and passes 
superior conjunction on March 29. It 
passed peribelion only a few weeks before, 
and its distance in miles from the sun is 
increasing rather rapidly. It therefore 
happens that its greatest distance from 
the earth is not reached at the time of 
superior conjunction, and it will not reach 
this point until nearly two months later. 
It will not gain much in brightness until 
autumn, and will not become conspicuotis 
until winter. 

Jupiter and Saturn are to be seen in the 
early morning. The eastward motion of 
the sun among the stars has carried it far 
enough away from the planets to make 
them easily visible in the early morning. 
At the end of the month Jupiter rises at 
about 3 h. 30 m. a.m., and Saturn about 
an hour earlier. Both planets are moving 
eastward in the constellation Capricorn, 
and their distance apart increases from 
13° to 15° during the month. 

Uranus rises about two hours earlier 
than Saturn, at a little after midnight to- 
ward the close of the month. It is nearly 
stationary in the constellation Ophiuchus, 
between Scorpio and Sagittarius. It is 
about 1° north of the variable b Ophiuchi, 
a small fourth magnitude star. 

Neptune is in the western part of Gem- 
ini and does not set until after midnight. 

To Bemove Qrease Spots flrom Boolcs. 
Grease spots, no matter how old, may 
be removed from books by applying a liot 
solution of potassium hydrate of varying^ 
strength from t,% to 5%, acoerding to the 
age of the stain. To do this saturate a 
piece of thick bibulous paper with tbe 
solution and apply it to the back of the 
leaf. Place 2 or 3 leaves of bibulous f>a.per| 
on the front, turn the whole over on a iiar«{ 
row board, and with a hot iron go over thi 
stain. If the first application does not 
move the stain, repeat the operation, 
the grease is removed dip another sheet 
bibulous paper in water acidulated n^itb 
4%" or s% of hydrochloric acid, apply it to 
the back of the leaf in the same manner 
as before and iron until the paper is dry. 
This restores the faded printing and malces 
the paper bright and fresh. With £resh 
stains, bibulous paper saturated witbi car* 
bon disulphide, benzin, benzol, e^t^lier, 
chloroform, or even rectified oil of tc&rpen- 
tine, will answer. Wax yields to the 
same treatment, provided all surplus 
be first scraped off the surface. — N. 
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The Stroh Violin. 
The Stroh violin, a new musical instru- 
ment, was introduced to a London audi- 
ence recently by J. E. Muddock, who de- 
scribes it thus: The vibrations of the 
strings are conducted by means of an or- 
dinary violin bridge, which rests upon a 
rocking lever, to the diaphragm and reso- 
nator. The lever supporting the bridge 
oscillates laterally upon the body of the 
instrument, the end being attached to a 
diaphragm of aluminum by a small con- 
necting link. The diaphragm is held in 




THE STROH VIOLIN. 

position between two india-rubber cush- 
ions by means of a specially-designed 
bolder fixed upon the body of the violin by 
two brackets. Attached to this holder is 
the trumpet or resonator. The body or 
main support of the instrument is in no 
way employed for sound purposes. It 
simply holds the various parts of the 
violin together, and sustains the enormous 
pressure of the strings when tuned. The 
disc or diaphragm is perfectly free to vi- 
brate, the result being that when the 
strings are set in motion by the bow the 
bridge and rocking lever vibrate accord- 
ingly, and thus every vibration is trans- 
mitted to the diaphragm. The diaphragm 
sets in motion the air contained in the 
resonator, the resonator augmenting and 
distributing the same to the surrounding 
atmosphere. 

The rich, mellow tones supposed to 
come only after at least a century's play- 
ing of a violin require no forcing. The 
slightest contact of the bow will bring 
tbem forth and make the player imagine 
bimself a far better performer than he is. 

Porcelain Violins. 
According to Kuhlow's German Trade 
Review, a manufacturer of the Messein 
okarinas and porcelain organs has invent- 
ed a process for the manufacture of violins 
ctsd mandolines from clay: The porcelain 
i^ is claimed, is better able to produce 
s5onnd than a wooden one, since it co- 
operates in the production of sound, mak- 
f Tsg the notes soft and full. It is asserted 
^fclaat the porcelain violins possess the fur- 
^Iser advantage over the wooden ones that 
xJ:key are totally insensible to the influence 
c>C the weather. They are made in the 
^^ulhenware factory, Sornewitz. 



SIBIUS, THB DOQ-STAB. 
BY ARTHUR K. BARTLETT. 

This magnificent star is the brightest in 
the heavens. It is unmistakable, as it 
shines forth with surpassing splendor in 
the southern sky in winter and early 
spring, in solitary glory, just to the south- 
east of that grandest of our constellations, 
Orion. Owing to its location in the 
heavens, being situated only about sixteen 
degrees south of the celestial equator, and 
nearly midway between the two poles, it 
is visible from every habitable portion of 
the earth. 

In ancient times, when every man was 
his own astronomer, the rising and setting 
of Sirius was watched with great solici- 
tude. The ancient Thebans, who first 
cultivated astronomy in Egypt, determin- 
ed the length of the year by the number 
of its risings, and it was, to a certain ex- 
tent, the almanac of the ancient Egypt- 
ians, who observed its rising with mingled 
apprehensions of hope and fear. Every 
year the appearance of this well-known 
star, just before the rising sun, was fol- 
lowed by the rising of the river Nile, and 
thus it was like a. faithful watch-kog, giv- 
ing warning of the approaching overflow 
of the waters, for which leason it received 
the name of "dog-star." To that season 
of the year when Sirius rose with the sun, 
and seemed to blend its own influence 
with the beat of that luminary, the an- 
cients gave the name of ''dog-days." At 
that remote period the days commenced 
on the 4th of August, or four days after 
the summer solstice, and continued forty 
days, or until the 14th of September. But 
the rising of Sirius varies with the latitude 
of the place, and in the same latitude is 
perceptibly changed, after a course of 
years, by what is known as the precession 
of the equinoxes. The modern ••dog- 
days" extend from the 3d of July to the 
nth of August, being one day less than 
the ancients reckoned, and it will there- 
fore be readily seen that they have no 
reference whatever to the rising of Sirius 
with the sun, which occurs at present 
abont the i2tb of August. Sirius is with 
us overhead in the daytime during the so- 
called •*dog-days," and consequently in- 
visible, and is at night in the lower hemi- 
sphere, but is visible and conspicuous to 
us upon the nocturnal sky all through the 
winter. 

Sirius belongs to the little constellation 
Canis Major, or the Great Dog, a group of 
31 stars situated just south and east of 
Orion, and almost universally known from 
the unrivaled brilliancy of its leading orb, 
but which otherwise possesses no note- 
worthy attractions. A line drawn from 
the star Aldebaran through Bellatrix, to- 
ward the southeast, will indicate the 
position of Sirius, which forms, with Pro- 
cyon and Betelgeuse, a large triangle, the 
sides of which are nearly equal. It is also 
pointed out by the three stars in the **belt" 
of Orion, its distance from them being 
about 33 degrees toward the southeast. 



When observed through a large telescope, 
Sirius shines with a brilliancy that is 
startling to the beholder. It is not only 
the brightest star in the heavens, but it is 
more than three times brighter than an 
ordinary first magnitude star, and is be- 
lieved to be 500 times as bright as a star 
of the sixth magnitude— the faintest visi- 
ble to the naked eye. 

Owing to the remarkable size and bril- 
liancy of Sirius, it was once naturally 
regarded as the nearest of the stars, but 
its distance is in reality so great that it has 
never been satisfactorily determined. The 
most reliable authorities, however, assign 
to Sirius a distance of 100,000,000,000,000 
miles, which is five times the distance of 
Alpha Centauri->thc nearest star known 
to astronomers — ^and a million times the 
sun's distance from our earth. Prof. 
Chambers, in his recent work, *'The Story 
of the Stars," places Sirius as the fourth 
in order of distance among those stars ex- 
perimented upou, whose parallax has been 
measdred for the purpose of ascertaining 
their distances from us. It is estimated 
by some astronomers that the light of Sir- 
ius is 300 times greater than that of the 
sun, and if we assume that the intrinsic 
brightness of its surface is the same as the 
sun*s, the surface of this star must be 300 
times larger than that of the sun, from 
which it follows that the diameter of Siri- 
us is about 18 times that of the sun, and 
its volume about 2,200 times greater. 
This splendid star is in reality a globe 
emitting so enormous a quantity of light 
and heat, that were it to take the place of 
our sun, every creature on this earth 
would be consumed by its burning rays. 
The mind utterly fails to comprehend the 
immeasurable distance which separates 
our earth from this stupendous orb. 
Light, which travels with the almost in- 
conceivable velocity of 186,000 miles per 
second, requires 22 years to traverse the 
distance between Sirius and our earth, 
and if the velocity of a cannon ball could 
be kept up constantly it would require no 
less than 100 million years for the ball to 
reach this far* off star. 

By means of the spectroscope it has 
been found that Sirius is receding from 
our earth at the rate of 26 miles per sec- 
ond; and yet, even with this almost in- 
credible velocity, the passage of a thousand 
years will make no perceptible difference 
in the appearance of this star, so immense 
is the distance which separates it from us. 
Sirius, on account of its brilliancy and 
prominence, was regarded by Kant, the 
celebrated German philosopher, as the 
central sun of the universe, but bis con- 
clusion, though a grand and natural one, 
has been shown to be erroneous, and 
astronomers do not recognize any particu- 
lar star as the center around which all the 
other stars revolve. It is believed that 
remarkable changes have taken place in 
the color of Sirius since it was first ob- 
served by astronomers. Sirius was de- 
scribed by the ancients as a fiery red star. 
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Many years ago it was said to be pure 
white, bat it is now becoming of a green 
color, as a careful observer will readily 
perceive when this star is visible on a 
dear winter evening. Secchi, the eminent 
Italian astronomer, divided the stars into 
four types, according to their spectra, and 
Sirios belongs to the first type, in which it 
holds a leading position, and which in- 
•clndes the highest condition of develop- 
ment in the stellar universe. We may 
jnstly consider this glorious sun as the 
center of a system of revolving worlds, 
and imagine them as being inhabited by 
creatures far more advanced in intellec- 
tual development than ourselves. 

The la*^e Professor Proctor, referring to 
this interesting orb, says: *'Sirius shines 
at least aoo times as brightly as our sun 
would shine if set beside it Assuming its 
surface to be equally brilliant, this would 
imply, in comparison with our sun, a di- 
ameter 14 times and a volume 3,000 times 
as great. Its luster, however, seems high- 
er than the sun's, but, even making fiUow- 
ance for that, we must still consider this 
^ant sun to be at least* 1,000 times as 
large as our own orb. Recent evidence 
tends to show that its rate of recession 
from us is diminishing, so that we may 
expect this to change into a motion of ap- 
proach. Here is a hint that Sirius is trav- 
eling in a mighty orbit with movements 
carrying it alternately from and toward us." 
One of the most interesting results of 
the observations directed to this wonder- 
ful star was the discovery that it is at- 
tended by a revolving companion or satel- 
lite, the existence of which had long been 
suspected by astronomers, and which was 
finally detected by mere accident The 
presence of this object had been revealed 
by the effect of its attraction upon Sirius, 
the motion of which varied in such a way, 
as to indicate a powerful disturbing in- 
fluence in its vicinity. The famous Ger- 
man astronomer, Bessel, about sixty years 
ago. expressed his belief that the periodi- 
cal variations in the motion of Sirius were 
produced by the attraction of an invisible 
companion, revolving around the gigantic 
star. Several astronomers had calculated 
the orbit of the attracting body, and its 
distance from Sirius at various times, and 
though it was diligently searched for, it 
continued to elude detection, even by 
means of the most powerful telescopes. 
But in February, 1862, the 18-inch tele- 
scope which was being constructed for the 
Chicago observatory, was pointed to Sirius 
as a test of its power, when the disturbing 
companion came suddenly into, view at a 
distance of about ten seconds from the 
large star, and exactly in the direction 
which had been predicted for that time. 
The period of its revolution around Sirius 
was found to be nearly fifty years, and 
within a few months of the period calcu- 
lated by Bessel, long before the telescope 
had revealed its presence. When the 
news of its discovery had spread in every 
direction, all the great telescopes were 



pointed to Sirius, and it was found that 
when the exact position of its companion 
was known, it could be easily detected by 
skillful observers, even with smaller in- 
struments than the one which first brought 
it into view, the visibility of this very in- 
teresting and difficult object depending 
almost as much upon the altitude of Sirius 
and the condition of the atmosphere as 
upon the power of the telescope employed 
by observers. 

It is a remarkable circumstance that 
Voltaire, who, like Dean Swift in his 
•'Gulliver's Travels," attributed to satel- 
lites to the planet Mars long before they 
were discovered or even suspected by as- 
tronomers, should also, in his story of 
*'Micromegas," have imagined and de- 
scribed an immense orb revolving Sirius, 
many years before its existence had been * 
revealed by the telescope. The hero of 
his wonderful story came from this im- 
agined planet, and was described as a 
giant, more than twenty miles tall, who 
made a visit to the microscopic inhabitants 
of our earth. We find, then, that Sirius 
is a **double star," the two components 
being physically connected, and forming 
what is known as a ''binary system,*' the 
smaller star revolving around the larger, 
or both around their common center of 
gravity. Owing to certain irregularities 
in the motion of the smaller star, which 
cannot be explained, some astronomers 
are of the opinion that Sirius has another 
disturbing companion, the existence of 
which is indicated by its attraction only, 
and which may eventually be discovered, 
either by one of the great telescopes al- 
ready constructed or the still larger in- 
struments now in contemplation. 



Correspondena 



Arttflcial Hair. 
A new process of the Frankfort-on-the- 
Main Company makes possible the pro- 
duction of a horsehair of any length from 
cellulose or its derivatives. There was 
one difficulty, namely, that when the cel- 
lulose mass was pressed through an open- 
ing so as to form a hair, the hair was very 
weak when dry, and so brittle that it 
broke if it was attempted to tie a knot in 
it This difficulty was overcome by spin- 
ning the hair from two or more openings 
of suitable size at the same time. These 
very fine threads unite into one as soon as 
they leave the perforated plate, and form 
a single hair of the proper thickness which 
has the necessary strength and pliability. 
The nitrate of cellulose is then denitrated 
and dyed like artificial silk. The hair 
shows under the microscope that it is com- 
posed of several lying side by side. 

»» 



Hydrogen a Poison. 
Hydrogen, hitherto regarded as harm- 
less, is believed by Dr. J. C. Mc Walter, of 
Dublin, to act as a mild poison when long 
inhaled. The ill effects observed were in 
workmen of electric light stations, where 
accumulators giving off hydrogen, were 
used during a part of the day. 



The American Bittern. 
Editor Popular Science News: 

Among the birds of the swamp there 
are perhaps none better known than the 
big brown Bittern (Botaurus mug^tans). 
I have met him on many Minnesota lakes 
and meadows, and have always found him 
the same interesting bird I thought him 
when first we met. 

There was one that used to utter his 
call every evening in a swamp not far 
from our house. I paid him a visit one 
evening, and found him strutting around 
on a large grass tussock, going through 
all kinds of foolish antics. He would 
pause between his acts long enough to 
give his booming call once or twice, then 
off he would go again on his proud strut- 
tings and clownish pt^rformances. 

I thought at first that I had stumbled on 
him while he was love-making, but changed 
my mind when I could not find another 
Bittern in the swamp. But the next night 
there was another and she came early. 

She flew into the opening where the 
tussock was, and alighting about ten feet 
from it took on that rigid, post-like posi- 
tion which is the Bittern's greatest safe- 
guard. She pointed her bill straight np, 
and looked so much like a piece of broken 
branch or stump, that it would be very 
easy to overlook her if you did not know 
she was there. 

A few minutes later my friend of the 
evening before came back to his tussock. 
The first thing he did was to draw him- 
self to his full height and send a long^ 
booming across the swamp. The female 
did not move a muscle but waited and 
watched. Then he repeated his antics 
and added a few new ones, but the female 
remained rigid. 

In about half an hour the male left 
the swamp, then the female limt>ered. 
up, and after a good look around she 
too left After this I found this pair 
together every time I came to the swamp. 
But now the female did not become rig^i^ 
when I disturbed them ; she would lie lo'w 
in the tall grass while the male raised liis 
head and kept watch. 

In the early part of August I found their 
nest. Its was in a clump of cat-tails in 
the center of the swamp, where there ^eas 
a foot or two of water. It was a lar^e 
clumsy affair of reeds, grass and cat-tails, 
clumsy indeed, but withal strongly built. 
The nest contained four eggs ; they wexe 
of a chocolate-brown color and about tlie 
size of a common hen's egg. 

When distured, the female would slip 
quietly from the nest and hide amon^ tbe 
the reeds; they never fly from the nest Imt 
run some distance before taking wing^« x 
took one egg, and when I returned tlie 
following day the nest again contained ti^^ 
usual compliment of four. 
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I was away for some days and on my 
return I found four brown, downy -chicks 
in the nest. I can hardly say in the nest, 
for they climbed all over it and up the cat- 
tails it was fastened to. 

Even while very young they travel as 
far about the swamp as the thick reeds 
furnish a roadway, but return again to the 
nest at night. They are very scon able to 
shift for themselves, and about the mid- 
dle of September they go south, traveling 
at night C. William Gross. 



Nature as Weaver and Jeweler. 
Editor Popular Science News: 

One morning, last summer, while camp- 
ing at Lake Gognac, Mich., I saw the most 
beautiful nature picture that I had ever 
before seen. During the night all the 
spiders had been seized with the same im- 
pulse, or prompted by some occult power, 
to spin webs. For miles and miles, as 
far as the eye could se/e, there were thou- 
sands and thousands of silken webs, some 
of the geometric form and others festooned 
from top to top of the tallest grasses, the 
weeds and bushes, looking like fairy tele- 
graph lines. A dew had fallen in the 
night and rested in tiny drops upon the 
webs. It was a bright, clear morning and 
when the sun arose and its resplendent 
rays fell upon the acres of dew-besprinkled 
webs, it presented a sight beyond descrip- 
tion. It was fairyland. The artistic 
forces of nature had been working in her 
laboratory and produced millions of pre- 
cious gems that shed a silvery sheen over 
the landscape, dazzled the eye and elec- 
trified the brain. Every drop of dew was 
a diamond. The rays of the rising sun 
reflected and refracted from the jewels of 
Aurora, producing a splendor that rivaled 
an Oriental dream. Such scintillations of 
colors and glitter of light! It was nature's 
coronation, magnificent. No artist could 
paint a scene so lovely, so brilliant, so 
gjand! No human lapidary could cut 
diamonds or polish precious stones that 
could reflect more - lustre and beauty. 
Just the memory of that one morning re- 
creates its inspiration and I feel the bene- 
diction of nature come over me. 

Charles Emmstt Barnes. 



<«i^ 



PrlntlnfiT firom Films. 
£dttor Popular Science News : 

Films will curl, despite the most exact 
compliance with the manufacturers* direc- 
tions for manipulation, and there seems to 
"be no way to avoid the unpleasantness in 
printing. But the amateur who will use a 
printing frame of the size next larger than 
liis negatives, will find his troubles greatly 
lessened. A 5x7 frame, for instance, 
-v^lll allow you to hold the film's corners 
c^own much longer than the 4x5 one, in 
"vrbich it fits. The fingers need not be 
-vrithdrawn until the back is so nearly 
dosed that the celluloid has little room 
left in which to curl, and the relief is 

M. Victor Goodrich. 



A One-Bared Hare. 
Editor Popular Science News: 

A one-eared Belgian hare is a freak of 
nature at Westfield, Mass. One of our 
townsmen is raising the animals for the 
market, and this specimen is one of a lit- 
ter o£ several normal individuals. 

It has its one ear planted plumb on top 
of the head. There is no indication that 
nature had any intention of producing a 
second ear. The one ear is perfect, and 
seems to supply all wants in the line of 
hearing satisfactorily. 

A plausible solution of the phenomenon 
is available from the fact that there were, 
during the winter and while our subject 
was still unborn, several hares in the herd 
which had been forcibly deprived of an 
ear by the too active attentions of their 
companions. Hence it is very probable 
that the mother of our one-eared triend 
was unduly frightened during the period 
of her offspring's growth, the result mak- 
ing itself manifest in but one member of 
her family. 

This member of the family :s fully as 

large and healthy as any of his brothers 

or sisters, and but for the absence of an 

ear is perfectly developed in every respect. 

D. M. Cole. 
4* 

Tarantula Statements Queried. 
Editor Popular Science News : 

Calling attention to the interesting pap- 
er on Tarantula Hunting, in your January 
number: might an inquisitive party, as 
one well interested in the subject in hand, 
be permitted to bring a few questions to 
the notice of those better informed than 
himself, without meaning to reflect at all 
on the accuracy of the author ?— as I infer 
that the items composing the bulk of the 
article are given on the authority of a sec- 
ond party, and not at ^fst-hand observa- 
tions. 

I take it that the tarantula mentioned is 
Mygale hentzii. Is it a fact that this spe- 
cies erects a web at the entrance of its re- 
treat to entangle its prey ? and if so, can 
it be possible that the creature can con- 
struct a new web within five minutes, and, 
at the end of that time, be concealed await- 
ing its victums ? 

I have several specimens of this spider, 
and cannot, even through closest external 
examination, find that it has a '* throat" 
that the tarantula hunter could readily dis- 
cern to grasp with a pair of pincers. 

Has there been any previous record of 
its ever having been so common in any lo- 
cality as to *' cover the ground", and is 
not this point open to question? 

As to the tarantula hawks mentioned as 
being **of about the size and appearance 
of the common wasp " : If these are the 
tarantula hawks that belong to the genus 
Pepsis, I understand that they are more 
imposing, both as to size and appearance, 
than most of the common wasps, and that 
their wings are yellow or orange with 
sometimes a darker margin, and not red 
and blue as mentioned. I have not seen 



it recorded elsewhere that wasps that pro* 
vision their nests with spiders or other in- 
sects ever, in the adult form, "feast" on 
such provender themselves. Those of the 
genus Pepsis— in common with nearly aU 
other fossorial hymenoptera — are phyto- 
phagous, deriving their sustenance from 
certain flowers, the spiders being reserved 
for the progeny in their larval stages. Is 
it known positively that these tarantula 
hawks eat any portion of the tarantulas 
before relegating them to their posterity. 

A Doubter. 

»» 

The Oat-Bird Defended. 

Editor Popular Science News: 

Looking at the contents on first page of 
your February number, I noticed an arti- 
cle, *»Habits of the Cat-bird," and as I 
have been very much interested in thls- 
bird, I turned first to the article. I regret 
to say that in my opinion the writer has, 
in his article, wronged the Cat-bird. Fron» 
a boy I have been a great lover of birds, 
and have made them quite a study, not 
only from books but by observation. 

In New Hampshire we have many of 
the cat-birds, and to me they are the 
brightest, happiest and most attractive 
bird we have. They build their nests as- 
near dwellings as possible, in alder bushes 
near small streams. They feed mostly on 
berries and on tent caterpillars, and other 
worms. I have never known them to mo- 
lest cherries, plums, or other garden fruit 

For several seasous there was a nest 
within a stone's throw of my garden, and 
the old bird never failed to visit me everjr 
summer. It would perch on a fence-post, 
making what I may call a teasing sound, 
until I threw her a worm, when she would 
fly down and pick it up, sometimes eating 
it but more often flying to her nest for a 
short time, then return for more. As a 
mocking bird she will beat any New Eng- 
land bird at its own song. 

She never makes trouble with her feath- 
ered neighbors, but resents an intruder, 
puts up a good fight and makes lots of 
noise. As to bee- eating, there must be 
some error in your contributor's observ- 
ation. I am a bee-keeper and never have 
I seen the least sign of a catbird attempt- 
ing to catch bees. Even king- birds are 
not half as destructive in this line as they 
are given credit. I would rather have 
twenty king- birds around an apiary than 
one toad, as far as destroying bees is con- 
cerned. 

I have had many native birds caged, 
and the most interesting and attractive 
bird 1 ever had was a male catbird. Day 
after day I have watched these birds, and 
in my opinion we have not in New Eng- 
land a bird with so few faults and so much 
to his credit as has the cat-bird. 

Fred. C. Gleason. 
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Submarine Oil Wells. 
At Summerfield, Cal., there are now 
about 200 oil wells in successful operation 
bored along the beach or outshore. 
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QUESTIONS NOT AN8WBBBD. 
Answers are solicited, especially for all 
questions so far without replies. Ques- 
tions will appear but twice, successively. 
Those unanswered will then be designated 
by numbers. The following, need reply 
—297, 309-'i» 318, 330. 333. 336. 

333. Multiple Telegraphy* How can two 
or more operators use the same wire ? I 
can conceive that many systems of waves 
can be simultaneous, but how about the 
mixing up of dots and dashes received ? 

Willie. 

336* "Wotn Eyeg^lasses* Mine become 
worn by carrying them in pocket or case, 
so that the centres are almost like ground 
glass. How can they be polished again 
without further damage ? Mrs C. 

337* Permaoent Marking Ink* Could you 
oblige me with the name of a permanent 
marking ink for use with a rubber stamp 
on linen; I have tried several, but they 
have all been failures. W. S. 

338* Boric Add in Food* How can one 
who is not a chemist detect the use of this 
as a preservative of food ? Hygiene. 

339* Spklcr's Neck and ^asp Food* Has 
a spider a neck by which it can be caught, 
and do wasps eat spiders, as represented 
in the recent article on the tarantula ? 

Jabkz 

340* Scientific Names of Spedes* Why 
should these not be in English, instead of 
Latin and Greek, which many find hard to 
pronounce and retain, as well as incom- 
prehensible? G. N. K. 

34U Licking Postage Stamps* Microbes 
or no microbes, what is the barm, really ? 
I have done it all my life. J. H. 

342* Prof* Matthews and Loeb^s Theory of 
Nerves* As stated in the papers, a part of 
the new theory is that the less solid 
components of the nerves and muscles are 
stiffened or gelatinized with every excit- 
ation. How about this when the action is 
rapid? Would there be 727 trillions of 
stiffenings (and by inference as many 
liquefactions or relaxations) per second 
when the optic nerves receive waves of 
violet light, this being the rate number of 
that color ? Inquirer. 

343* Song Birds Talking* In Science, 
Jan. 31, a lady correspondent of Bird Lore 
is soberly quoted as reporting that a wild 
Rose-breasted Grosbeak was heard by her 
repeating the words *»You are a pretty 
bird,— where are you ?" and "Pretty, pret- 
ty bird, where are you?" The article 
gives other surprising statements. What 
do your readers know about birds literally 
and unmistakably talking ? I never heard 
any do so except parrots. Senex. 

344* The Uses of Italics* What is the 
use of italic type, save to distinguish 
quoted words in foreign language ? S. 

345* Rate of a Fast Railroad Train* 
What chances of safely driving across a 
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railroad track has a man when a train is 
coming at 40 miles per hour and is 7 rods 
distant? L. R. M. 

360. Regarding a Leaky Fatscet* There 
are two faucets at the kitchen sink— one 
for hot water and one for cold water. Re- 
cently the packing of the hot water faucet 
became defective, causing a drizsling 
nearly all the time. One would naturally 
suppose this leakage to be the most when 
the pressure is the greatest, but experi- 
ence shows that it is exactly the reverse. 
There is only a drip, with now and then a 
very small stream, from this hot water 
faucet, when none in the house are in use. 
Upon opening the cold water faucet at 
this same «"ink, or either the cold or the 
hot water faucets in the bath room on the 
second floor, or one or more of the two 
cold water faucets and the two hot water 
faucets in the laundry tubs in the base- 
ment, then this dripping or drizzling 
stream from the defective hot water faucet 
in the kitchen becomes quite a large 
stream. Of course the pressure must be 
the most intense when water is not run- 
ning from any other faucet in the house. 
Why is it that the hot water passes this 
defective packing in greatest volume 
when the pressure, as explained, is the 
least ? E. F. B. 

362* Subconscious Invention* The Wel- 
termists in this section take great delight 
in pointing out that Edison always solves 
his problems and inventions practically 
while asleep; i. e., holding that invariably 
the solution of difficult points is done by 
the unconscious mind. Is there any foun- 
dation for such a statement ? 

Dallas. Or. 

3S3* The tireless Telegraph Over Land* 
Can the wireless telegraphy (as it is thus 
far developed), be operated only at sea or 
over a body of water ? Dallas, Or. 

354* The Origin of Rock OiL As oil 
wells are being bored in this section at 
this time, there are offened many and 
varied explanations ot the origin of oil. 
What are the most approved theories ? 

Dallas, Or. 



ANSWERS. 

32K Sound of Steam Pipes* The ham- 
mering Found in steam-heating pipes 
comes very seldom from the pipes them- 
selves, but from some radiator. When 
the steam valve of a radiator is closed, 
the steam which is left in the radiator, if 
not allowed to escape, will condense and 
remain in the radiator. If the radiator is 
large and a considerable quantity of water 
collects, the next time the radiator is 
opened there will be a cracking and 
thumping sound, which will continue as 
long as the steam and water remain at 
different temperatures. 

The reason that there is a noise is that 
the steam, which is under pressure, is 
forced up into the water ; the water being 
colder condenses the steam, but not before 
it has had time to form bubbles. When 
the steam is condensed to the point where 
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it is no longer steam, then the bubble 
suddenly collapses, making the noise which 
may be carried along the pipes to other 
parts of the building. 

When the thumping is in the radiator it 
may be prevented by opening the air- 
valve and allowing the steam to escape; 
when the noise is in the pipes the only 
way to stop it is to provide an outlet for 
the water after the steam has been turned 
off. Occasionally the noise is difficult to 
prevent owing to the fact that the water 
sometimes collects in some valve or turn 
in the pipe where it cannot get out Even 
in this case the noise will stop when the 
pipes get hot. Thos. M. Muir. 

322* Do Fish Sle^? Someone has 
sprung a question on the fish experts of 
the government which they are unable to 
answer positively, and that is whether 
fish sleep. A careful search showed that 
there was no real scientific material on 
the subject, though it was argued from 
the hibernating habits of some species 
that it is reasonable to suppose that any 
fish might sleep. There have been numer- 
ous cases of gold fish frozen solid in the 
ice for a considerable time, which when 
thawed out resumed their normal exist- 
ence. It is argued that during the frozen 
period they must have been in a comat€>se 
state that could be properly called sleep. 

Fish in aquaria have been seen to rest 
for long periods without motion, save for 
that of the gills, though their eyes were 
open all the time. This latter phenomen- 
on was to be expected, however, as fish 
have no eyelids and can not close their 
eyes. So far the information on the ques- 
tion of insomnia among the finny tribes 
has been only conjectural, and some very 
careful experiments will have to be tried 
to find a definite answer to to the simple 
question, "Do fish sleep?" Pathfinder. 

329* "Vatefproof doe* Tannic acid, dis- 
solved in water and added, is said to ren* 
der glue insoluble. Another method rec- 
ommended is to mix gradually glue and 
isinglass, separately dissolved and rubbed 
into a paste, in an earthern pot over fire, 
stirring continually, then add a few drops 
of linseed oil varnish, strain and bottle. 

R. Park. 

33K Animals as WtaXbtt Gtsides* Be- 
fore the cold snap in the first week of tbis 
February, the prairie dogs in Lincoln 
Park, Chicago, came out of their holes to 
eat, and it is said that the superintendent 
thereupon anuounced that cold we&^ber 
was over for the season. 

But the old notion that the actions of 
certain living creatures may indicate the 
coming weather seems to be not ^v^liolly I 
unfounded. Prof. A. L. Clement, a FrencHti ] 
entomologist, has been collecting evidence J 
to the point, and finds that tree-toads &nd I 
various insects have been authorit&t^ivelv 
credited with showing great sensiti^T-en^s^' 
to changes of temperature, humidity, 
pressure, and possibly atmospherics 
tricity. The geotrupes, a genus inclixdii^ 
the dung-beetle, are active on tHe 
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of fine weather and quiet when a storm is 
comins;, even when no visible sign ap- 
pears. Bees and spiders, as has often been 
observed, keep at home when a storm is 
coming, the latter sometimes preparing 
their webs for resisting wind. Janus. 

332. Non-Sllppiog Shoes. A suggestion 
has been made that emery be mixed with 
the rubber of the soles in the process of 
manufacture. Galosh. 

334. The Gyfosoope. A writer in the 
English Mechanic says that the explana- 
tion of the gyroscope is not difficult — that 
is, a general explanation. If a force acts 
in any direction, it requires the action of 
another force to change that direction. 
Now, when a wheel is made to spin on a 
horizontal axis, the wheel is acted on by a 
force which is called the centrifugal force, 
an<\ which, of course, in this case, acts in 
a vertical direction. The plane of the 
wheel, therefore, tends to remain vertical, 
and it will require a force of a certain 
strength to turn the wheel aside from the 
vertical into a slanting position. A simple 
experiment will show this very well. Take 
a gyros'jope— a small one will do— or other 
wheel capable of moving round an axle. 
Take the ends of the axle in the hands, 
and as long as the wheel is not turning 
you will find no difficulty in turning it in 
any direction. Now set the wheel spin- 
ning rapidly, and you will open your eyes 
to see how it kicks against you when you 
try to turn it Apply all this to the case 
in point The gyroscope wheel is spin- 
ning rapidly, and while the axle is hori- 
zontal one end is placed on a support. 
The wheel will now be vertical. It can- 
not fall down straight, since one end of 
the axle is supported. To fall, it must 
first slant somewhat, but this the centri- 
fugal force prevents, tending to keep it in 
the same vertical plane. As the velocity 
of the wheel decreases the centrifugal 
force decreases. Gravity gains the upper 
band. The wheel begins to slant down- 
wards, and continues to fall slowly, until 
at last the slant beconoes so great that the 
end of the axle slips off the support 

Omega Tau. 
884. The Gyrosoope. The phenomenon 
of the gyroscope, in < 'keeping its wheel 
vertical," is readily deducible from Gait- 
lei's first law of motion, which, as re-stated 
by Newton, is: "If no force acts on a 
body in motion, it continues to move, uni- 
formly, in a straight line." 

Stated in this negative form Galilei's 
la^v' is not made very lucid, and, besides, 
'X> ^v^hat has been stated certain theoretical 
conditions should be in this statement 
vliich are quite as essential as the portion 
vrtiich is given, for a clear comprehension 
if the said law. These are, first, an abso- 
ate vacuum ; second, entire suspension of 
be force of gravity, and no other force to 
itbier retard, accelerate, or to laterally 
ivert a moving body from its course 
*tien it will move, **uniformly, and in a 
traigbt line." forever. 
Only a part of the last part of this law 



of motion, is essential for an answer to 
the submitted question, namely, the fact 
that this projectile moves in a straight 
line. With this law of motion well ground- 
ed in the mind, it becomes an **open se- 
same" for reasoning out all there is in this 
question. Let the effort be made for a 
moment, an hour, a day, or any longer re- 
quired time, for the sake of the satisfaction 
resulting in such a victory. 

Suppose that, in such gravitationless 
vacuum, a pebble and a bullet of equal 
size be projected, the pebble from the 
hand and the bullet from a rifie; then 
neither of these projectiles would depart 
from its course except by the action of a 
force across the line of direction of the 
moving body. The force required to 
change such course would depend on the 
weight and velocity of the projectile; it 
would be much greater for the heavier 
and swifter bullet than it would be for the 
pebble. 

To bring Galilei's law into practical 
form, tie a string to the pebble, and the 
bullet, each about two feet long, and 
whirl them in a vertical plane and then let 
them go, horizontally. Two facts will 
manifest themselves through this experi- 
ment,— first, the heavier projectile will go 
the farthest; second, neither projectile 
will vary from a straight line to the right 
or left, or, more properly, each will move 
in a true plane, vertical to the direction of 
gravity, thus proving that it is gravity 
alone which diverts the course of the pro- 
jectile from a straight line, while the 
resisting air brings it to rest ; and in the 
fact that these projectiles move in a true 
plane there is an ocular demonstration of 
Galilefs law. This fact is as true for the 
whirled as the free projectile. They can- 
not be diverted from their plane of motion 
without a lateral force to which they will 
yield in a degree only, depending on the 
weight and velocity of the moving body. 

Now consider the striking force, or im- 
pact, of each projectile, as compared with 
its weight, and therein the proportionately 
greater energy it would require to force 
such moving body out of its course; and 
conceive the rim of the rotating wheel to 
consist of a series of such projectiles 
secured to its axle; then, again, imagine 
the bullets and cords transformed into a 
solid wheel, and bear in mind the law 
which keeps it (them) in its direction, or 
its plane of motion: and, at the same 
time, consider how much greater the im- 
pact of this force is than the weight of the 
wheel, which, at its high rate of speed, is 
many times greater than the weight of 
the wheel, and therefore, the force and 
direction of motion of the wheel far ex- 
ceeds the force of gravity; and, hence, the 
wheel can not fall when held at the end of 
its axle until that force runs down to or 
near that of the weight of the gyroscope. 

While it is true that the motion of the 
gyroscope around its point of support 
seems to contradict this statement, in 
part, at least, it is not only not contra- 



dicted but, on the contrary, more fully 
confirmed thereby. 

It must now suffice to say that other 
functions now come into play which are, 
however, not embraced^ in the present 
question and which cannot, therefore, be 
now touched upon. Wm. Zimmerman. 

385. Safety in Gurs* One would have to 
collect a great many statistics of accidents, 
to determine the chances of safety as to 
position of car in a train. Head on, the 
forward cars would suffer most in collision,^ 
but they would be safest in rear collision 
or when they reach firm ground while cars 
behind them fall with a collapsing bridge 
or spreading rails. In the matter of col- 
lisions, the central cars are of course least 
exposed, and might be preferable in a 
general way. But doctrines of chance af- 
ford little surety, for the destructive rarer 
chance may be the one that hits us. 

"^ H. W. 
339. Rate of Fast Rallfoad Train* He 
would have about two seconds to cross 
and clear the track. Caution. 

349. Rate of Fast RaHroad Train* Any 
one who will divide 5280, the number of 
feet in a mile, by 60, will find that a mile 
a minute is 88 feet per second, and not 
no feet. Similarly 40 miles per hour will 
be ^ as fast, or 58^ per second. 

W. C. Peckkam. 
327. Raw Gdors. If it is landscape 
that Eugenia works on, the first thing is 
to train the eye to see colors in. nature. 
The sky is not pure blue; it is azure, 
whrch is properly blue with a little red,, 
and, according to hour, mere or less slight 
admixture of yellow, which should be 
Naples yellow, for this can be used with- 
out a green effect. In fact, no color in 
nature can be realized by the use of a 
single pigment, unless it be some flowers. 
The green of trees is a variable compound ; 
and all the effects can be had without em- 
ploying black, which lessens luminosity in 
a mixture, especially after drying. 

It is said that artists sometimes learn to 
see color by inverting the head. That 
confuses form, which suggests traditional 
false coloring, leaving only the true color- 
ing to fix the attention. A visitor said to 
an artist, *'I never see that color in na- 
ture." "Don't you wish you could," was 
the reply. Amateur. 

328* Colon and Gomplezlon* When one 
has a sallow complexion, one can **kiir' it, 
as the phrase is, by having near the face 
something so much browner that the skin 
will seem devoid of brown, or by the use 
of dark green, this bringing out whatever 
there is in the face of red, the complimen- 
tary of green. The latter is rather prefer- 
able because when face and dress are both 
brown, the general effect is too uniformly 
brown. However, it is not unusual to 
seek a general dress- effect of one or an- 
other color. In any case, a brunette 
should not use light tints, that is delicate; 
a dark complexion may be counter- 
balanced by deep, warm colors. 

Amateur. 
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CURRENT NOTES, 



Santos-Dumont's Latest Bzplolt. 
At Moate Carlo he stayed in the air 45 
minutes, steering boldly ont over the 
Mediterranean at a height of about 300 
feet above the water. The balloon an- 
swered her helm readily and he had no 
difficatly bringing her back against the 
breeze to her shed on shore. 



-<*■ 



Long Distance Transmleeion of Enersry- 
A line has recently been put in oper- 
ation in California which takes current 
from a power house at Colgate, in the 
Sierras, to San Jose, a distance of about 
200 miles. Another line is now practically 
•completed and it will deliver power, light, 
and heat in San Francisco, made by 
waterfalls 220 miles away. 
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New Mode of Preserving Bfirsrs. 
Mr. K. B. Baghot de la Bere, of Hinck- 
ley, England, says that an egg, when it is 
laid, is a wet egg (the shell is wet), and 
the longer you can keep an egg wet the 
fresher it will remain. Wet storing is the 
placing of eggs the day they are laid in 
water-glass, and leaving them there until 
they are sold or required for immediate 
use. It matters not whether they have 
been wet -stored a week, a month, or even 
five or six months, they continue equally 
fresh and always good alike. He has ^'^o 
nine-gallon barrels of eggs which he so 
preserved last spring and summer. 

Wbat Kind of Animal Is It? 
The papers, as on previous occasions, 
are agog with the discovery of an alleged 
giant*s bones, this time in Guadalupe, N. 
M. The report says the bones of the 
frame could not have been less than 12 
feet in length. The men who opened the 
grave say the forearm was 4 feet long and 
that in a well-preserved jaw the lower 
teeth ranged from the size of a hickory 
nut to that of the largest walnut in size. 
The chest of the being is reported as hav- 
ing a circumference of seven feet 

Dr. Surlnff's Late Balloon Ascent. 
He found it necessary to breathe his 
compressed oxygen, at the height of 
18,000 feet. When he reached his great- 
est height, 6}4 miles, he had already be- 
come unconscious. Dropping 15,000 feet, 
be regained consciousness, and found the 
temperature minus 40°. In Glaisher's 
record ascent to 7^ miles, the barometer 
sank to 7 inches. 

Prevention of 8ea-8ioknes& 
Prof. Heinz, of the University of Er- 
lingen, has given to the world a simple, 
and, he believes, an infallible antidote 
against sea-sickness. Draw a long and 
vigorous breatb, he says, at frequent in- 
tervals, and you will never suffer from 
this malady. The reason, he explains, is 
'l>ecause the initial cause of sea-sickness is 
to be found in the lobe of the brain, the 
sensitiveness of which reacts on the stom- 
ach, and that when fresh air is breathed 
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at frequent intervals the blood becomes 
charged with oxygen, and thus the offend- 
ing lobe loses its sensitiveness. 

Salt Oure for Neuralflrla. 
Communicated to the Edinburgh Med- 
ico Chirurgical Society by Dr. George 
Leslie, it consists in snuffing or blowing a 
minutely little powdered common salt 
up the nose through the anterior nares. 
Dr. Leslie gave details of thirty or forty 
cases of facial and other neuralgia, ce- 
phalgia, odontalgia, etc., which had been 
cured, and he stated that he had only 
failed in two cases. Dr. Leslie's explana- 
tion is that the stimulation by chloride of 
sodiura appears to induce in the nasal 
branches of the fifth nerve a form of motion 
which causes reflex inhibition of the patho- 
logical process in the nerves affected. 

The Larfirest Induction Coil. 
The largest induction coil, which pro- 
duces the longest spark for service in wire- 
less telegraphy, is said to be the one which 
was recently made for flashing messages 
between the coast of Japan and Koiea. 
It can produce, in fact, a miniature streak 
of lightning 45 inches in length, capable 
of killing any number of persons who 
might get in its way, and when in opera- 
tion sends out something like thunder rolls. 
The entire apparatus weighs about 2,000 
pounds. A large amount, or 1,320,000 
feet of copper wire, was used in its con- 
struction, and with a proper receiving ap- 
paratus wireless messages should be sent 
across a space of 500 miles. This im- 
mense coil requires about one horse-power 
of electrical energy for the perfect trans- 
mission of wireless waves, which are picked 
up by the "electric eye" of the receiver. 

The Distribution of Blood. 
The varying guantity of blood in parts 
of the body, according to exercise thereof, 
is weighed by Dr. Anderson, of Yale, who 
has a couch balanced on a knife-edge 
support. The most curious result is that 
even thought directed to a part of the 
body or imaginary exercise of it, sends 
blood thither; also that in gymnastics the 
degree of mental interest affects the flow 
of blood,— still more the zest in sports. 

Blue and Green Vertebrates. 
Two French biologists, Camichel and 
Mandoul, find that the blue or green colors 
of frogs, lizards and fish, are from pig- 
ment granules that vibrate with certam 
wave-lengths of light, and absorb the red 
which are useful to the organism while 
the violet, which are hurtful, are rejected ; 
thus the skin is a sieve, and not merely 

colored for protection from enemies. 

'-—m 

Carbonloutlon. 

Prof. M. Berthelot, the French chemist, 
has suggested the use of carbonic oxide 
for the production of death for criminals, 
as employed for the destruction of stray 
dogs. He says that this is a quiet and 
painless death, and one that does not 
shock the sensibilities. 
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BOOK NOTICES. 



The Cyclopedia of American Horti- 
culture. Comprising directions for the 
cultivation of horticultural crops, and 
original descriptions of all the species of 
fruits, vegetables, flowers and ornamental 
plants known to be in the market in the 
United States and Canada. By. L. H. 
Bailey, assisted by many expert culti- 
vators and botanists. Four 4to vols. Il- 
lustrated with over two thousand original 
engravings. Vols. I , II. and III. 

The Editor, Prof. L. H. Bailey, whose 
work at Cornell University and as author 
and authority upon horticultural subjects 
has made him world-famous, has been 
gathering material for this Cyclopedia for 
many years. He has enlisted the co-oper- 
ation of men of attainments, either in 
science or practice, everywhere, and the 
Cyclopedia has the unique distinction of 
presenting for the first time, in a carefully 
arranged and perfectly accessible form, 
the best knowledge of the best specialists 
in America upon gardening, fruit-growing, 
vegetable culture, forestry and the like, as 
well QS exact botanical information. It is 
all fresh, and not a rehash of old material. 
No precedent has been followed ; the work 
is upon its own original plan. 

Its pictorial character is likewise notable. 
There are over two thousand illustrations, 
all made expressly for this work, either 
from accurate photographs or from the 
specimens. These illustrations have been 
drawn by competent horticultural artists, 
in nearly every case under the eye of the 
editor, or with the supervision of some 
one of the sub-editors. 

The Amateur's Practical Oarden 
Boole. By C. E. Hunn, Gardener to the 
Horticultural Department of Cornell Uni- 
versity, and L. H. Bailey. 250 pp. Illus- 
trated. American Gardening, New York. 
This is the latest issue of the Garden- 
Craft series. It is the book for the busy 
man or woman who wants the most direct 
practical information as to just how to 
plant, prune, train and to care for all com- 
mon flowers, fruits, vegetables, ornament 
al bushes and trees. It has articles on tbe 
making of lawns, borders, spraying, ferti- 
lizers, manures, lists of plants for particu- 
lar purposes, hot-beds, window gardening, 
etc. It is all arranged alphabetically, lUce 
a miniature cyclopedia. 



Hedges, Windbreaks, Shelters and 
Line Fences. By E. P. Powell. Illus- 
trated, 140 pages, i2mo. Cloth. Ameri- 
can Gardening, New York. A treatise on 
the planting, growth and management o£ 
hedge plants for country and suburboui 
homes. It gives accurate directions con- 
cerning hedges; how to plant and how to 
treat them; and especially concerning 
windbreaks and shelters. It includes tlie 
whole art of making a delightful hotxiei. 
giving directions for nooks and balconies 
for bird culture and also for human com- 
fort. 



POPULAR SCrENCE NEWS 



Alumn BaKlnff Powder Under the 
Mioroaoope. 
pThercpoit of the Connecticnt Experi- 
ment Si at ion just issued, coDtaius a 
somewbat startling aTraigmnent of the 
alnm baking powders. Of the fifteen 
brands analysed, aboat every imagina- 
able adulteration was discovered, varying 
from sulphuric acid (22 per cent ) to 
ground roclc! 

Alum itself is unbealthlul and therefore 
objectionable. The alum powders must 
be indeed bad wbtn to tbe objectionable 
alum are added still further adulterants, 
so reprebensible as to provoke special 



llie New Vork health autborities. we 
note, have recently seized and destroyed 
several tons of alum baking powders 
found in one of tbe large department 
stores of this city. This is a move in the 
right direction. 

New Deadly Orsaiilam. 
In the New York Zoological Park, three 
orangoutangs and one cbimpaniee have 
recently died from a microscopic organism 
introduced in the park by the giant 
tolses from Galapagos Islands, having 
been placed in a cage in tbe center of the 
inclosure that held tbe big turtles, and 



condem nation from the health officials. 
Tbis only goes to show tbe danger of 
using any of tbe cheap grades of baking 
Jlpowder. They are put on the market 
by small concerns wbo have no repu- 
tation to lose and care nothing for 
Ibe public health. The cream of tartar 
powders, on the other hand, though cost- 
lug; a little more, are made by large and 
re«p^>nsible firms who have too much at 
■take, even were they so inclined, to 
fatbnr anything but a chemically pure 
trtjcle. 

The family physician may not find it 
practicable to overhaul the larders of all 
lis petients. but the Imonledge he pos- 
(ssoes of the dangerous character of alum 
lowdcrs ought to be communicated, par- 
icnla-rly in cases-where digestive and sim- 
tar troubles are indicated. There are two 
T tbree cream of tart.tr baking powders 
rhooe names have become '-household 
rords" and from them the housewife may 
ftfely make her selection. 
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reaching out between the bars and pick- 
ing up wisps of straw, over which the 
turtles had crawled and chewing them. 
The organism, which is Ihe lowest order 
of infusoria, is known as (be Balantidium 

It is something lilce an apple seed in 
in form, with rapid motility. It burrows 
through the mucous membrane into the 
larger intestine and causes ulcers. The 
same organism caused the death of a nam- 
ber of soldiers in the Philippines. With 
men it sometimes takes a year or two for 
tbe disease to prove f^taL 

Bdu cation In Spain. 
Consul Ridgely reports from Malaga, 
January ib, 1903. that according to tbe 
statistical annual of the Council of Public 
Instruction, just published, there are 
ZS.340 public schools in the forty-nine 
provinces of Spain, 9.313 for boys. 7.613 
for girls, and 8,4^3 for children of both 



A Smolta Alarm. 
Animal fibre that has been treated with 
soda solution is found by O. FreymaDQ 
and Charles Tolman to have the curiooB 
property of elongating on exposure to 
smoke. The treatment consists In boiling 
tbe Ibre — which may be «lk or horsehair 
— for ao minutes In a 6 to 10 per cent 
solution of commercial Soda, and then 
drying while slightly stretched in a tube 
from which the air has been exhausted. 
Just what change is produced is not under- 
stood. The presence of smoke is found to 
have invariable effect, however, and a 
smoke-detector alarm has been patented 
which is made to act through the closing 
of an electric circuit by the lengthening irf 
the fibre. 



Wireless Telepbonlns from Balloon. 
At a recent meeting of the French So- 
ciety of Aerial Navigation, M, W. de Fon- 
vllle exhibited an apparatus, invented by 
M. Ducretet, enabli a g aeronauts to remain 
In communication in the air. The inven- 
tion is a wireless telephone, which is 
carried in the balloon, and which di»- 
penses with the need of a wire connecting 
the aeronaut with those on the earth. As 
an illnstration of its practical use it is 
pointed out that, if the instrument were 
fitted to a steerable balloon, the Scientific 
Commission on the Eiffel Tower would be 
able to transmit orders to the aeronaut, 
directing him to go east or west, to rise or 
descend, at pleasure. 



Autoa on the Sahara Desert. 
The French government is experiment- 
ing with gasoline autos in the Sahara, for 
carrying the mails and supplies between 
tbe different oases. A gasoline auto can 
go 500 miles without a renewal of supplies. 
The desert makes good automobile travel- 
ing and-30 miles an hour is accomplished. 
Tbe Sahara has never been fully explored, 
and France hopes to yet make a good deal 
of this forsaken reg^ion. 



THE RIGHT STEP. 

Every ordinary cold deserves 
serious attention. 

It is only a Step from it into 
grippe, pneumonia, or con- 
sumption; and it is only a 
short step the other way to 
cure the cold. 

Nature and Scott's Emul- 
sion work together to make a 
cold take the right step. Na- 
ture works all the time and 
Scott's Emulsion works if you 
take it, 

Scott's Emulsion cures all 
kinds of iolds. 
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DENTON BROTHERS, 

WBLLE5LBY, HASS., 

for their price list of New Trans- 
parent Mounts, and the Butterfly 
Hunter's Guide which gives full 
instructions for collecting and pre- 
serving insects. 
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POPUIiR CYCLOPEDU 

1 900— New and Improved 

REDUCED TO #1.26 

A Compendlam of Universal InformatlOD, Em- 
bracing Agricaltore. Anatomy, Arcbitecturef 
Arcbaology, Astronomy, Banking, Biblical Sci- 
ence, Blosrrapliy, Botany, Cbemlstry, Commerce, 
Ck>nchology, Cosmograpby, Ethics, Tbe Fine 
Arts, Oeoffrapby, Geology, Grammar, Heraldry, 
History, Hydraulics. Hygiene, Jurisprudence, 
Legislation, Literature, Logic, Mathematics, 
Mechanical Arts. Metallurgy, Metapbyslcs, Min- 
eralogy, Military Science, Mltiltig; Medicine, Nat- 
ural History, Pbllosopby, Naviffation and Nau- 
tical Affairs, . Physics, I'bysiology, Political 
Economy, Rhetoric, Theology, Zoology, Etc. 

In this work all subjects are arranged and 
treated Just as words are treated In a dictionary, 
and all capable of subdivision are treated under 
separated heads; so that instead of one long and 
wearisome article on a subject being given. It is 
divided up under various proper heads. There- 
fore, if yon desire any particular points of a sub- 
ject only, you can turn to it at once, without a 
long, vexatious or profitless search. It is a great 
triumph of literary effort, embracing, in a small 
compass and for little money, more than was 
ever before given to tbe public, and will prove 
itself an exhausUcss source of Information, and 
one of the most appeciated works in every family. 

Brought down to the Year ]89(K Complete in 
One volume. 968 large octavo pages, nearly l.ooo 
illustrations. ITormerly sold at 17.50. Substan- 
tially Hound in Cloth, gilt, red edges, with the 
Correct Pronunciation of everj Term and Proper 
Name, by L. Colansre, LL.D. Handy Book for 

auick Bererence. Invaluable to the Professional 
an. Student, Farmer, Working-Man, Merchant, 
Mechanic. 

A copy of this book will be eent free to any ad- 
dress in the Umted States for 11.85. 

PRACTICAL SCIENCE CO., 14 Dutch St.. N. Y. 



Dlaooveries In Qreeoe. 

The recent discoveries in Greece and 
the islands adjacent have been so numer- 
ous that a proper understanding of their 
general significance has been rendered 
difficult. Interest is at present centered 
in the islands of Leucas and Ithaca, be- 
cause of discoveries which may shed a 
new light upon the home and surround- 
ings of Odysseus. From various parts of 
the country come reports of discoveries, 
although in many cases these are mere 
fabrications, and, when they are not, con- 
siderable difficulty is found in securing 
Government possession. 

A rather important field is being de- 
veloped on the Island of Crete. Seven 
tombs have been unearthed within the 
last three months, beating every evidence 
of Myceanic origin and containing skele- 
tons of men and women, marble statues, 
gold rings and bracelets, and various 
other ornaments and figures. One held a 
very remarkable carving in camelian, 
rectangular in form, but slightly rounded 
on its long sides, and surmounted by two 
striking figures. The one represents a 
man in a kneeling position grappling a 
huge bull by the horns; the more remark- 
able of the two, however, is the figure of 
the Babylonian demon of the storm, the 
monstrous Typhon or Typhoon, after As- 
sy ro- Babylonian art, standing, with open 
mouth, upon its hind feet and holding 
aloft between its fore-feet the figure of an 
animal. Upon its back it bears the heavy, 
fringed tunic of the Babylonian kings. 
This figure is considered of a high order 
of workmanship and very valuable. 

Among other objects of interest found 

in these tombs were an earthen vase in 

the form of a wine pourer, the neck and 

mouth representing the head of a bird ; a 

small bronze mirror; rectangular blocks of 

ivory surmounted by figures of mariners ; 
and light, golden beads or bulbs, used as 
the medial pendants for necklaces and 
collars. The bodies discovered in each of 
the tombs are in a poor state of preserva- 
tion, in most cases only the teeth remain- 
ing intact. 



INCUBATOR 

ON TRIAL 



Vi» Perfected Yen ddln. 

Snooenfnl result of 26 yean' ezperienee. 
Bdentifloally oorreot, praotieally perfect. 
Non-ezploBlve metal lamps. 
Double and packed walls. 
Perfect regalation of heat and ventOatlaii. 
Hade of best materials, and hiipiast quality 
of workmanship and finish. 

PRICES S7.00 AND UP. 

SATISFACTION GUABANTESD OB NO PAT. 

We make BroodeYs, Bee Hives A Supplies. 
Catalog and Price List sent Free. 



THEW.T.FALCOMERMFe.CO., 
oept 38> Jamestown, N.Y. 



Microscope For Sale 

A good Monocular instrument with two 
objectives, cost $100, for sale at a great 
bargain. Pkactical Science Co.. 

14 Dutch St, New York. 
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The American Fern Book, 

"Onr Ferns intMrHannts" 

By WILLARD N. CLUTB. 

This volume, just issued, is designed ezpresi- 
ly for the general reader. It gives full life his- 
tories of all the ferns east of fthe Rocky Honn^ 
tains and north of the Gulf States. It is the best 
illustrated work on American ferns ever pub- 
lished. Contains 67 fuIUpage plates and 1S9 
other illustrations. Several colored plates. Th« 
text covers nearly 860 pages, and includes Glos- 
sary. Check-list of the species, and illustrated 
kcvs for identifying specimens. Send for ctr> 
cular 

8vo. Cloth, $a.i5 NET. Sent pestpald 

for $a.25« Address 

WiLLARD N. Glute & Go., Publishers, 

BINOHAMTON, N. Y. 
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the convenience of our subscribers 
when renewing siibsciiptions. Re- 
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Money Order, P. O. Money Order, 
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Street & No. 
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State. 



fo the undersigned POPUlSf SClCIICC RCIDS for one year, g or Bank Draft, made payable to 

beginning 19 ^ **Popular Science News." Two- 

3 cent postage stamps will be accept- 
ed, but checks or money orders axe 
preferred. We pay Cash Commis- 
sion to those who send us nei»r 
subscriptions. 

SCIENCE NEWS CO., 

108 Fulton St.* N. Y. 
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SCIENCE 

A WEEKLY JOURNAL DEVOTED TO THE 
ADVANCEMENT OF SCIENCE 

Bdltorbil Commlttea 

S. NEWCOMB, Mathematics; R. S. WOODWARD, Me- 
«hanlcs: £. C. PICKERING, Astronomy: T. C. MEN- 
DEN HALL, Phj-sics; R. H. THURSTON, Engineering; 
IRA REMSEN, Chemistry- J. LE CONTE, Geology: W. 
M. DAVIS. Physiography; HENRY P. OS BORN, Paleon- 
tology; W. K. BROOKS, C. HART MERRIAM. Zoology; 
S, H. SCUDDER, Entomology; C. K. BESSEY, N. L 
BRITTON, Botany: C. S. MIN JT, Embryology, Histolo- 

fr; H. P. BOWDITCH, Physiology; J. S. BILtlNGS, Hy- 
ene; J McKEEN CATTELL, Psychology; J. W. POW- 
LL, Aiathropology. 

Published Every Friday. 

Subscriptions, - - $5.00 a Year. 

Each number, 15 cents. 



THE MACMILLAN COMPANY 

66 Fifth Avenue, New York 
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School Science 

A nONTHLY JOURNAL OP 
SCIENCE TEACHING IN 
SECONDARY SCHOOLS 

6rls:ht, Inspirlns:, Practical 

articles on tbe teaching of scieace. 
Short, Newsy, Helpful 

notes on the progress in science. 

Novel, Sunestive, Illustrated 

descriptions of apparatus, experi- 
ments, laboratory, equipment and 
plans. 

Interesting, Valuable, Pertinent 

Correspondence Department. 

OCnOOl OGienCe ed and suoported by lead- 
ing educators in science throufj^hout the world. 

School Science .'^'^•Jiit'SLTii;^ 

SBent devoted to metric reform. 

£verv live science teacher finds School 
Science indispensable. Send for sample 
copy. $2.00 per year, 25 cts. per copy. 

SPECIAL COMBINATION OFFER 

School Science and Popslar Science News 

ONLY $2.50 '^^^^ 

ICay be sent to the same or different addresses. 

SCHOOL SCIENCE, 

138 Washinfl:toii Street. 
Room 1318. CHICAGO, ILL. 
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In Central California.'' 



SAN JOAQUIN 
VALLEY 



Tliis is one of the most productive 
valleys in all the State of California 
and is rapidly being developed. Stcck- 
ton is to the San Joaquin Valley what 
Los Angeles is to Southern California. 
By any route you want to take for 
California, you can start t)est over tbe 

NEV YORK CENTRAL LINES 

and their connections. Only four days 
between New York or Boston and the 
Pacific Coast. 

" Four-Track Series/' No. 31, "Round the World in 
60 Days," sent free, on receipt of a two-cent stamp, 
bv George H. Daniels, General Passenger Agent, New 
York Central Railroad, Grand Central Station, New 
York. 



Paul's Safety Inks 

Are adopted by all U. S. Government Departments. 
DO YOU KNOW we wUl deliver, express paid, one 
Astor Library, No. 16, extra set, with No. 8 Pilled. Au- 
tomatic Safety Ink Wells, one Fluid, one Crimson, $i.oo 



FODND AT LAST ! 





Paul's Astor (Oak) Library, No. i6, Extra Set. 

5> 8 X 9 inches. 

SAFETY BOTTLE & INK CO., Jersey City» N. J. 

BRAT^CHES: New York City. Chicagro. Pniladelphia. St. Louis. Boston. Baltimore. Buffalo. 



RHEUMATISM! 

The most powerful solvent for the earthy salts, 
causing gout and rheumatism is Distilled Watkr. 
This is produced without extra expense in any kit- 
chen supplied with the 




Ralston 

NEW PROCESS 

Water Still 



Produces two quarts abso- 
lutely pure distilled water 
every hour Takes the place 
of the teakettle. Beautifully 

made of cold rolled copper, with block-tin surfaces; 

and in workmanship the best bv actual comparison. 

Price $lO. Cheaper than sickness Write to-day 

(or booklet S. 

THE A. R. BAILEY HPO. CO. 4 Cedar St., 

New York. 

Beware of flimsy tin-shop stills. 
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FOUNTAIN 
RINGE 



Vol. XXXVI. No. 4. 



APRIL. 1902 



$1.60 a Year. ISc. a Copy 
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BamoTlns Fixed BOtg tram Flnsar. 
According to the Indostrial World, wbeii 
a ring la fixed on tbe finger from tbe 
swelling of the skin or joint, mb tbe fin- 
ger with soap and col^ water, and it will 
then generally admit of its removal. If 
this fails, take a strong thread or piece of 
fine twine, and, beginning sL the end ol 
the finger, wind It regularly around and 
around it, with the colts dose together, 
till tbe ring is reached ; then slip tbe end 
through tbe ring Irom the side next the 
end of the finger, and begin to unwind the 
string., w bleb, as it pn^resses, carries tbe 
ring with it Sometimes, however, when 
the finger is very much swollen, and when 
the ring ifl deeply embedded, even this 
plan will not succeed, and the only re- 
source Is to cut through the ring with a 
pair of cutting pliers, first slipping tinder 
it a thin piece of metal or cardboard to 
protect tbe skin from Injury.pd. 



Wild= 
Flowers 



curious and interesting traits of 
native wild- flowers and ferns, should 
have tbe new monthly journal of 
popular botany. 



American Botanist 

It is edltf d solely for the plant lover 
and contains no technical matter. 
Common names are used whenever 
possible, and all the articles are se- 
lected with a view to their value to 
the general reader. Send a cent 
stamp for sample copy and tell youi 
friends about it. Address 

WILLARD N. CLUTE & CO.. 

Blnshamton, N. Y. 
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PRESS BUTTON KNIFE 



na AdTSBbkceai No breaUaK of rinni 
NalU. AbwiUMlj Locked wimopcnorr' — ' 
pTMatbaBnttoBtoctoK. The ^ul; KnL 

OatSMand 

«■(. foiata will oeni 

eoa lor Wckty Cents. 

With Popular Science: One r»r ■ snbBcrip- 
Hon, newer old, and this knife, both delivered 
free for U.IO at one time. If, in additfon, a 
•trictly new subBcription it lent witb Itie above 
aliairMwiHoo«only»».90,if pafdforalthe«ime 
time, and may be lent to aaparate addreMoi. 

SCIENCE NEWS COMPANY, 

108 Fulton Street, New York. 



Some Men Pay 

$10,000 f:;"..".T: 

tktlr idvertlilii. Tberc are ethers 
who Ac /*\ i^ for as aaaiil 
pay q>O.VJVJ snbscrlptloB to 
PRINTERS' INK asd lean what 
all the advcrtlicn arc tklaklaf abeat 
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$100,000 KulSo'i: 



Reduced Clubbing; Rates 

oa all 

Papers and Magazines 

Popular Scienoe News, 

1 OS Pulton at., N. Y. 



A Nuval Ctleudar Watch. 

It not only tells the time like ordinary 

first-class watches, but also tells the day of 

tbe weeki'day of the month, the month, 

and changes of the moon, as will be seen 



wat£h, with porcelain dial and black 
oxidized steel case, the fashionable new 
material. It is an elegant and reliable 
timepiece in every way, stem wind and 
Item set, and is guaranteed. It usually 
retails at |t3.oo; but we will deliver it for 
a limited time to any one for $8.00. 



W. STILLMAN, 
108 Fultoa St., - - New York 



Binders. We supply a cloth self-binder, 
lettered in gold, that any one can easily 
use, and add the numbers as issued. It 
will hold about twenty. four copies, and 
will be sent free by mail tor sixty cents. 



Manuscripts Revised 

!or printer, by a sclentiiic and literary expert. 
hddreu DOCTOR, care Popnlar Science Newi, 



Monograms, Crests, 

and Coats of Arms 

CnaravMl and lllumltialad. 

Wedding and Visiting Cards 



ROBERT SNEIDER CO. 

1 45 FULTON STREET, NEW YOU, 



INTERESTING 
HORTICUI.TURAI, 

FACTS 



Concise, crisp, entertaining articles of 
Interest to every garden owner, every 
laverof horticulture or nature— jfa«ABBa> 
Moatbl^ Is full of them. Not too techni- 
cal, not dntt; bnt bright, valuable, pra^' 
tlcal and Itutructlvc to the amateur aa 
«ielt as the expert. i 

Well edited and linety lllnstrated. It 
tells how to secure prettier and mora 
attractive grounds, gives principles ma]^- 
Ing success ccrUIn in landscape or horti- 
cultural worh. All subjects are treated tn 
a masterly manner, and In a lasdnattng 
style well calculated to create a greater 
love fur nature and her beauties. It la 
tnll of flower lore. 
Th« Maanlfteciit of a natlr« nai 
CoiomT PUte... " ■ ■" ' 



rrr- r-chapter.UaapecUl reason 

alone *ell wortb the nutiKTiptlon pHc« ^ 
(I.Nperyear, Sndll.COforaUinoDUia'trW, 
or»q. Tor ipedmen copy. No five mmplca. 
If yon arc iTiiemled la hardy trrc* or 
pliDU, Knd lOt (far pretty book foil of hdp- 
ful hints and nwfHl lutieMIona. It's In* 
wItb erery ■ubocrlptloa. 

THOMAS MEEHAN&SONS. _ 

Gtrmontown, Phlbdclphio. Pa. 



BATTERY 



gives a smooth 
even currenL 
and is adapted 
speciallyto 
' family tise. It 
. is i^orth a dos- 
I en cheap af- 
fairs that cost 
less but ID tbe 
end are more eipenslve We conGdeally 
lecommead it as the bei^t Instratnent on 
the market at tbe pnce. delivered free for 1 
#7.50. We send a little bookof directioiM 
for using with this battery. Yvhivb also 
gives a list of ailments and the proper 
mode of treating them with electricity. 

PRACTICAL SCIENCE CO., | 

■ 4 Dutch St.. New Vofk j 
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Pr«ssur« ot Ligbt. 
Foreign techoical journals contain the 
interesting anDounceinenC that Petei Le- 
bedew, professor of pbysics at Moscow 
University, has proved not only that light 
exerts a mechanical pressure, but that the 
amonnt of tQai pressure is equal to the 
amount predicted independently by Max- 
well and by BartolL In conducting ex- 
pet imenls to demonstrate the pressure 
exerted by light, the obstacles hitherto 
met with have been the radiometer action, 
which is tboQsands of times stronger than 
the action sought for, and tte distuibiug 
effect of convection. Prof. Lebedeiv 
eliminated the latter by rcverMng the 
illumination repeatedly, and th% former by 
bigfa exhaustion, a large bulb, and the ex- 
clusion of rays capable of heating the 
walls of the bulb. To facilitate a rapid 
equalization of heal in the radiometer 
vanes, he mad^ tbero of very (bin alumi- 
nnm foil, suspended toigionally by a glass 
thread ananged as in the Cardan! sus- 
pension. Tbe ligbt used was that of an 
arc lamp, and its incident energy was de- 
termined by the calorimeter, The resultf 
agree with the theoretical values of Max- 
well and Bartolf within lo per cent. The 
p'essuie is directly proportional to the 
energy o( tbe incident ligbt, and icde- 
pendcnt of its color. Lebedew already 
had the credit of producing the shortest 
Hertzian waves on record. His recent 
demonstration of tbe pressure of light has 
added to hi a reputation and hasalso added 
another tribute to tbe beautiful accuracy 
of tbe fundamental views in Maxwell's 
i;reat book, which was publisbed as far 
back as 1 873. 



Relieves Painful /lenstruatlon and the Pains of riotherhood 

INVALUABLE FOR 

HEIDACKES, BACKACHES, RHEUMATISM, NEURAIGIA, DYSPEPSIA, Etc. 

Sold by all dcugsists 3^ Rrain tablets with Che letter (B) on each tablet 

ETNA CHEMICAL CO., 313 West Street, New York, U. S. A. 



Now Fields tor Cotton. 
The report comes from Berlin that the 
natives of Togoland In German West 
Africa, have succeeded in growing cotton 
that is rated on the Bremen Exchange as 
better than American Middlings. The 
principil obstacle to the rapid develop- 
ment of this industry Is. the great cost of 
traasportaiion from ihe interior to the 



The high prices obtained for cotton 
during tbe last few years, show conclu- 
sively that there is ample room for more 
of the raw product, so the advent ot this 
new field of production should be wel- 
comed as a factor that may some day help 
to supply tbe ever growing demand. 



MICROSCOPE 

For Sale 

A good (Mcintosh) Monocular, brass ' 
stand, fourteen inches bigh when closed, 
two eye pieces, two objectives (1,500 and 
5 000 diameters), thirteen slides, mounted, 
and glass slide holder; all in good order, 
except an nnimportaot defect in one eye 
piece. Cost $100.00; sell for $35.00. Sent 
C. O. D. for examination on receipt of 
cash to cover express cbarges both nays. 
PRAC nCAL SCIENCE CO.. 

108 FuLTos St., New York. 
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Fine Wood Carving 



by Hand- 



I desire to announce to those who wish to decor- 
ate their homes with specimens of fine wood carv- 
ing that I am prepared to execute various figures, 
groups, etc. 

Art groups and single figure's in wood are coming 
into fashion again. 

/ make a specialty of fancy designs. 

13* Write me for estimates and descriptions. 

Simeon Moorehead, 

SUN DALE, Muskinsum County, OHIO. 



Laboratory manual 
..Physics.. 

For Use In High School* 

ByHENRYCREW. Ph.D. and ROBERT 

R. TATNALL, Ph.D., 

OF Northwestern University 

Price. 90 cents 

The special objects in ihe preparation 
of this bx)k are to illustrate as simply as 
possible the first principles of physics, and 
to reduce to a rainimnni the expenditure 
of teaching energy. A list of apparatus 
necessary for the eiperimeut has been 

E laced at the beginning of each exercise. 
Leference is made to the latest editions of 
seven widely used test books of physics. 



Jackson's Elementary 
Electricity and Magnetism 

For Use in Manual Training 

School* and High Schools 
Price, 31.40 net. 
Every effort has been spent to make tbit 
book interesting without sacrificing any- 
thing of scientific accuracy. The book 
will contain a large number of new fidnires 
illustraiing the action of electrical ap- 
pliances. 

ThcMacmittan Company 

66 FIFTH AVENUE, NEW YORK 



;ir'«I,"dlS NATURE STUDY? 

Kyou are you will want a copy of 

M085ES WITH A HAND.LENS. 
By Dr. A. J. Qrout. It makei tbe moiMs as 
eaiy to KCudy as the flowcrlag plant! Bisht 
(pIl-paKe plates and ninety flgures in the te«. 
(1.10 postpaid Send for sample page* to 

O. T. LOUIS, M Fitm Ay.. New York City 
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Flowers of the Bermuda Sea 



^MID tbe multitude of forms of 

A~ EtibmBrine llFe. it is hardly 
EUipiising tbat many should 
I remind ii£ more or less strong- 
ly of terrestial cieatnres. 
Tbe PycDogonids look de- 
cidedly like spiders; tbe naked- molluscs 
may be likened to slugs; Bsb with wing' 
like fins flit about tike birds in our atmos- 
phere, while worms, annelids, planarians 
and nemcrteans, crawl amoog weeds and 
plants as do caterpillars on land Scatter- 
«d among this mass of vegetable end ani- 
mal life are many handsome forms of 
gorgeous colors, which to the casual 
observer, might readily be mistaken for 
'brigbt-bued flowers. These sea-flowers, 
liowever, are in reality voracious animalii 
known as actinias, or sea- anemones. Al- 
thongh of almost innumerable shapes, 
«Ues and colors, all actinias are alike in 
-some respects. They all possess more or 
less cylindrical bodies, or stem*, crowned 
with numerous tentacles, or petal-tilw 
organs, and all have enormous, elastic 
stomachs, which can be turned Inside out 
at will. In fact, tbe stomach can be said 
to form the most Important portion of the 
sea-anemone's anatomy and is little more 
tfaan a huge sack or bag with tbe open end 
or tnouth in tbe centre of the disk between 
tbe tentacles. These tentacles are very 
. sensitive uid in tbe majority of cases re- 



By A, HYATT VERRILL. 

tractile, and serve to seize and hold the 
actinias' prey, as well as to warn tbe crea- 
ture of impending danger. 

Many of the anemones are provided 
with minute, thread-like and stinging 
organs, which can be projected with suf- 
ficient force to penetrate the akin of pass- 
ing lisb or other small animals, thus stupe- 
fying or even killing them : and one 
species, the Lebrunla danae, of Bermuda, 
also of the West Indies, has these tiny 
lasso-like stings developed to such a de- 
gree that even man is affected by tbem, 
and on several occasions 1 have suffered 
severely from too rough handling of tbese 
fellows. They are, however, very large, 
often expanding a fo^t or more in diame- 
ter, so that the powerful character of their 
poison is not so wonderful as it would ap- 
pear to a person familiar only with our 
small, native species. Although the ma- 
jority of actinias are fond of shady crevices 
of rocky shoref, there are many species 
specialized for entirely different modes of 
life. 

The members of the genus Phellla are 
queer, bottle- shaped creatures with short, 
blunt tentacles, and dwell in sand or mud 
between or under stones. Here, with 
only their disk and expanded tentacles 
above the surface, they are comparatively 
well concealed, althougb tbe expiosed por- 
tions are handsomely marked with rnsty- 



rcd, white and black. At the first sign of 
approaching danger, they instantly con- 
tract and draw themselves down out of 
sight Tbe genus Cerianthus on tbe other 
hand, although ordinarily living <lup to 
tbe neck" in mud, have the remarkable 
power of swimming freely about by forci- 
bly expanding and contracting the long 
and tapering body. Some of the deep-sea 
species are provided with pockets in tbe 
sides of the body wherein the young are 
placed and liue happily until old enough 
to shift for themselves, while in others the 
young grow to a respectable siie ^tbin 
tbe body of the parent. 

Almost every conceivable color and tint 
occurs among these beautiful creatures 
and in fact bright colors seem to be the 
rule, evidently acting as a danger flag to 
voracious fish which might otherwise de- 
vour the actinias with dire results to both 
the eater and tbe eaten. Our native 
species are of comparatively dull colors, 
ptnk, olive, yellow or white predominating, 
but as we approach the tropics with their 
wealttaof genera and species, they increase 
in site and beauty. Condylactis passi- 
flora, one of tbe commonest of West In- 
dian and Bermndian anemones is truly a 
most gorgeous creature and rivals any 
flower of earth. Of large size, — from a 
foot to two feet in diameter. — with long, 
gracefully-tapered tentacles, its form and 
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size alooe would attract attention any- like organs around the upper edg« of the sod dead coral, and the bebolder loekins 

where. Addto this, a stout body of bril- stem. down tfarnngh the crystalline-^lear water, 

liant CBrmine,. verniillion, or oiaage, and Closely allied to the true actinias and can readily imagine tbat tbe myriad of 

paint tbe tentacles with fine altematlng forming a connecting link between tbem glofiously tinted beings are, in reality, 

lines of brown or green and white, and to and the corals are the speciesof Zoanthus, flowers in some mermaid's garden. 



finish off the whole, lip each tentacle with 
dazzling mauve or azuie, and you may 
have some idea of how these magnificent 
sea-flowers appear in life. 

la the same situations with these hand- 
some fellows, aod eqiialHog them in sise. 
are found the two species Epicystis oscu- 
lifera, and crucifera. In form these are 
even more beauilful than pussiHora. for 
the disk, which is very wide and thin and 
projects beyond the circumference of the 
boJy in expansion, is constantly thrown 
into the most beautiful curves and scal- 
lops. Around the edge of this fluted disk, 
whicb is pale pink marbled and spotted 
with lavender, green, white and red, are 
the three hundred or more tentacles, rich 
green in color and ribbed with ivory-white 
and striped with amethyst. Below this 
myriad of tentacles, the body is a deep, 
rich crimson, fading towards tbe bane to 
palest rose, the crimson running down 
through the paler ground color iu broad 
streaks and dashes. Over the upier por- 
tion of the body are scattered numerous 
warty protuberances, a deep violet in 

Unfortunately much of this beauty is 
lost to tbe observer, for in life these beau- 
tiful species dwell In deep cracks or crev- 
ices of tbe rocks and seldom extend more 
than tbe disk above tbeir surroundings. 
Another Bermudlan species. Actinia ber- 
mudeusis, is short and stout and Is a most 
intense vermilllon or scarlet in color, with 
tbe exception of a row of ainre-blue. eye- 



Bautos-Dumont'B Narrow Becap«. 
Santos-Dumont, the intrepid Brosiliau 
navigator, wbo has been carrying on bb 
experiments at tbe little principality of 
Monaco, on tbe Mediterranean coast of 
France, had what was very near a fatal 
mishap not long ago. 

He bad made a number of very succcbs- 
tol flights, of half an hour or more each. 
but this time the crowds that were watch- 
ing tbe ascent saw at once that sometbing 
was wrong. The airship dived and pitcbed 
like a kite without a tail, but Santos- 
Dumout kept it pointed resolutely up- 
ward. It proved that tbe guide-rope bad 
got caoght in tbe propeller, which made 
the craft unmanageable. Tbe aeronaut 
dually saw that sometbing desperate had 
to be done and he jerked a rope that was 
arranged to open a seam in the balloon 
part of the airship, thus letting tbe gas 
out and making tbe machine descend. 

Meantime there was the greatest excite- 
ment among the people below. The air- 
ship was out over tbe water, and a num- 
ber of yachts were following it in order to 
rescue the balloonisL Santos-Dumont, 
still clinging to the disabled airship, 
dropped into the water and came near 
being drowned, but was taken out by tbe 
;sof varied form and Prince of Monaco on his yacht. The air- 
iiie. spreading from a common base, and, ship was wrecked, the motor going to tbe 
n localities where they occur, fairly car- bottom, only the balloon part being saved. 
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peting the ocean's bed with their round. 
tentacle fringed disks of red, brown, green, 
violet, or yellow. In many places in Ber- 
muda waters these sea'flowers, with a 
of others equally beautiful and large. 



Santos-Dumont is making an airship 
for use next summer that will be supplied 
with two petroleum motors of 45 boise- 
power each, in place of tbe single t6-borse 
motor of his old macbine. It will be tbe 






wd each other upon tbe rocks seventh and tbe largest bBlloon be has t 



Kino BIRDS. 



Tbe birds we call KlngbiTds io tbis 
^onntry. alt belong to a group of a-ingless 
Paasem called Ibe Clamatores. We have 
as the type of this group tb« Kingbird, a 
species fotiDd all over North Aiserica, 
{rom tbe British Provinces south into 
Mexico and to Soath America. It has as 
yet, 1 bclievci, not been taken Id either 
Ariiona or Uexlo. Tbe genus to which 
this bird belongs la the genns Tyrannus, 
and it is specifically Wno mi asT. tyranoas. 
Wben Wilson wrote hisomttbologyduring 
tbe firsr. part of the last century, it was, I 
believe, the only kingbird known to bim, 
and be called it also the Tyrant Ply- 
catcher, or technically Musdcapa tyrau- 
nns; while by Linnceus it was supposed to 
be some kind of a shrike (Lanius)! Over 
a good part of the United States, tbe spec- 
ies is also known as the "Bee Uartln," as 
at certain seasons be is very fond of being 
in tbe vicinity of tbe bee-hives, and feed- 
ing on tbe bees, though it is said be only' 
selects the drones. 

In some of the middle Atlantic states 
the Kingbird is likewise known as the 
Field Martin, from tbe facts that he Is 
chiefly to be otMerved oat in the open 
fields, and does not inhabit the shady 
woods like some related flycatchers. As 
to tbe epithet '*tyrant" that has clung to 
bim BO long and so well, Wilson has said, 
"I am not altogether so well satisfied 
■with; some, however, may tbink the two 
terms pretty nearly synonymons." — that 
is, of course, taking Into consideration his 
other common name of Kingbird, and it 
tends to show in what poor esteem WjIsod 
held the average king. "The trivial 
name. King, as well as Tyrant, has been 
bestowed on this bird for its extraordinary 
behavior." he says, ' and tbe authority it 
assumes over all others during tbe time of 
breeding." 

In the last edition of tbe A. O. U. 
"Check List" of North American Birds, 
we find a numlier of Kingbirds enumer> 
ated in addition to thecommon form men- 
tioned above. There is tbe Gray King- 
bird (T. domlnlcensis) that is found in 
several of the south Atlantic states as 
South Carolina. Geor^a, and Florida. 
Next is Couch's Kingbird (T. melancbolic- 
tia couchii), of the southern border of the 
United States (Texas), and the Arkansas 
Kingbird (T. verttcalis), of tbe western 
parts of the United States, from the plains 
to the Pacihc. This species has likewise 
occurred accidentally in Maryland, New 
Jersey, New^- York, and even Maine. 
Finally, there is Cassin's Kingbird (T. 
vociferans), also a weGtnrn species occur- 
ring; from southern Wyoming, eastern 
Colorado, New Mexico. Aiiiona, western 
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Texas aad sontbern California, thence 
southward Into Guatemala. 

Wilson's acconnt of the eastern King- 
bird is one of the txst that has ever been 
published. Little or oothing has been 
added to it by ornithological writers since 
his time. He wasvery fond of presenting 
short "poetical epitomes' of the life-his- 
tories of such American birds aa he was 
especially fond of, or admired. One of 
the longest of these he ever wrote was on 
the Kingt>ird, and I have read it through 
many times in the last twenty-five years, 
and am very likely to do so again. Were 
it not so long, I would hke It to be printed 
with this article, if for no other reason 
than to help keep alive the poetical side of 
ornithology', to offset at least a little of the 



Photo from lite by the author. 

cut and dried side of tbe subject that is so 
voluminously being poured forth in print 

in this day like Sbufeldt's osteolog- 

ical papers, I hear some one say. 

A number of years ago. among other 
articles. I contributed the one on the 
"Kingbird" to the work written by Prof, 
Alfred Newton. P.R.S., and eatitled "A 
Dictionary of Birds (Adam and Cbailes 
Black, London, 1893)." In speaking of 
these birds there, 1 said that "many of the 
Tyrannidas have habits in common, while 
the king-birds have others that are essen- 
tially peculiar to the genus. To present 
an account of the most characteristic of 
these, we may choose the eastern form as 
an example, and the extraordinary tie- 
havior of his bird during the entire breed- 
ing season Is the most remarkable trait to 
be noted. Prom the very day the bnlld- 
ing of the nest is first started, until the' 
time when the young finallyshift for them- 
selves, the male of this species gives con- 



TS 

stant battle, without discrimination, to 
every bird that passes within range of his 
sitting mate and the precious contents of 

These sallies are almost in variably suc- 
cessful, and Wilson writes that "Hawks 
and Crows, the Bald Eagle, and the great 
Black Eagle, all equally dread an en- 
counter with this dauntless little cham- 
pion, who, as soon aa he perceives one of 
these last approaching, launches into tbe 
air to meet bim, mounts to a considerable 
height above bim. and darts down on his 
back, sometimes flxing there to the great 
annoyance of his sovereign, who, if no 
convenient retreat or resting place be 
near, endeavors by various evolutions to 
rid himself of his merciless adversary. 
But the Kingbird Is -not so easily dis- 
mounted. He teases the eagle incessantly, 
sweeps upon him from right to left, re- 
mounts, that he may descend on his back 
with greater violence; all the while keep- 
ing up a shrill and rapid twittering; and 
contiDuing tbe attack sometimes for more 
than a mile, till he is relieved by some 
other of his tribe equally eager for the 
contest" 

A number of years ago a very fine living 
specimen of tbe Kingbird came into my 
possesion It was A ■"bird-of-the-year," 
and therefore in what we call snbadnlt 
plumage. He was very hMntiful never- 
t^eless, and by methoda J have abundant- 
ly' described elsewhere, I secured an ex- 
cellent photograph of him, a reproduction 
of which illustrates the present article. It 
was taken about natural slse, and he 
escaped to the fields as soon as the sitting 
was over with. In appearance the King- 
bird is a species of plain plumage, and tbe 
sexes are nearly alike. Above he la black, 
most intense on the crown, where we also 
find a sent' concealed, longitudinal, med- 
ian dash of flame-colored feathers, capable 
of erection, as a creat, with the rest of the 
plumage on the top of tbe head. Below 
he is nearly white, and his black tail is 
strongly tipped with the same. Laterally, 
the white of the breast is shaded with 
plumbeous, and his wlugs are i^usky, bor- 
dered with whitish. H3 has a peculiar, 
wavering flight, something after tbe man- 
ner of certain small hawks; while song be 
has none, poeaessiog only the twittering 
note to which allusion has already been 
made, and which at times Is very shrill, 
being heard at some considerable dis- 

Tbis bird builds alarge, compact nest of 
twig^s, lined with flue grass, and other ma- 
terials interspersed throughout, as tow 
and fine roots. The place chosen may be 
quite conspicuous, as in a low tree near 
tbe wayside, or without regard to conceal- 
ment in tbe middle of tha orchard, as in 
an apple tiee. The eggs are extremely 
beautiful, usually numbering from four to 
six, being of a creamy white, boldly 
dashed with elegant blotches of various 
shades of brown, which cbicQy encircle 
tbe larger end. 
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The Kingbird is wonderfully useful to 
the farmer, as it destroys any number of 
noxious insects during the course of the 
season, that are highly injurious to his 
crops. This being the case, the species 
should be protected, and not in hundreds 
of instances be shot down by unthinking 
farm hands, simply for the fact that he 
occasionally regales himself on a few of 
the denizens of the bee hive. It has been 
stated that the kingbird is also very fond 
of certain berries, and particularly black- 
berries, but I have never personally noted 
this fact. 

Wilsoli records an interesting account of 
albinism in the case of a kingbird in his 
life-history of the species. He says, "A 
few days ago, I shot one of these birds, 
the whole plumage x>£ which wa« nearly 
white, or a little inclining to a cream color; 
it was a bird of the present year, and 
could not be more than a month old. This 
appeared also to have been its original 
color, as it issued from its egg. The skin 
was yellowish -white ; the eye much lighter 
than usual; the legs and bill blue. It was 
plump, and seemingly in good order. I 
presented it to Mr. Peale '' Then he gives 
various other instances of albinism among 
birds, — and he must have run across an 
unusually large nunber in his experiences, 
— terminating the account with some re- 
marks upon albinoes in general, and as 
evidenced in birds in particular. 

Hertzian Waves. 

In the Marconi system of telegraphy the 
electrical impulses known as Hertzian 
waves are projected into the air through 
wires held up by tall masts, and are re- 
ceived through similar elevated wires. 
The receiving apparatus is made possible 
by the coherer. This is a small tube of 
metallic filings, which is placed, in an 
electric circuit and becomes a c<5nductor — 
closing the circuit and permitting the cur- 
rent to give an audible or visible signal — 
only when acted upon by an impulse from 
the distant transmitter. 

In the new Orling- Armstrong system, 
the impulses are sent through the earth 
instead of the air. This removes the 
necessity of tall masts, and a new receiver 
is claimed to be effective without expen- 
sive apparatus and with currents of very 
low voltage. An electro- capillary relay 
supplants the coherer in this receiver. An 
inverted syphon of mercury has one foot 
in a vessel of mercury, while the other 
foot, contracted to a very fine opening, 
rests in a vessel of dilute acid at consider- 
ably lower level, and the action depends 
upon the fact that the passage of an elec- 
tric current narrows the mercury column 
and causes a drop to fall from the lower 
end of the syphon. This drop gives a 
signal by closing a relay circuit or in some 
other way. 

Earth telegrams produed by this meth- 
od, known as the Armorl invention, have 
been sent 20 miles with a current of only 
four volts. 



DOBS HOLDING THB BRBATH 
HYPNOTIZE ? 

BY EDWARD F. BIGELOW. 

Many a country boy has been **lnitiated" 
into the so-called art of handling a wasp. 
By painful experience, and to the great 
amusement of his companions he has 
learned the difiFerence between the drones 
and the wasps with stings, and he has also 
learned, or at least supposed that he learn- 
ed, that holding the breath or repeating 
mystical words had no effect in the mat- 
ter. 

William Hamilton Gibson describes this 
well known trick as follows: 

"Creep up slyly, hold your open palm 
within a foot of the insect, and murmur to 
your inmost. self the following brief senti- 
ment, *Polistes, Polistes, bifrons, propon- 
ito faciem,' and wait until the insect turns 
toward you, which it is more or less cer- 
tain to do; then, with a quick dutch, 
graisp your prize. It is not necessary to 
hold your breath or wet your fingers, as is 
commonly supposed; tne above classic 
charm will work quite as well without. 
After holding the insect in the hollow of 
your band for a moment, take him boldly 
between your fingers, roll him, piill him, 
squeeze him, and twirl him as you will ; 
no amount of abuse will induce him to 
sting. Perfect faith in the above will en- 
able any one to handle a wasp with im- 
punity. 

P. S.— I almost forgot to mention that 
it is alwavs safest to experiment with 
white-faced wasps, as these are the drones 
and have no sting." 

But one boy didn't so thoroughly learn 
the trick, as to prevent him from claiming 
when he became a grown-up and the Com- 
missioner of education, that there is really 
no trick at all in it. Here's the astonish- 
ing claim of William T. Harris in an 
article ** Recollections of a Red School- 
house," in a recent number of The Youth's 
Companion. 

**But there were other survivals of 
magic of a nature kindred to hypnotism. 
One of these I shall always remember, be- 
cause I still retain the power it gave me, 
and I am not yet able to explain it at all. 

On leaving my red schoolhouse to at- 
tend a larger one, a white schoolhouse at 
the central village, I found a number of 
boys who, when they held their breath, 
could handle wasps without being stung; 
not the white-faced variety of wasp, which 
does not sting, but the stinging ones. It 
was a tradition in that school that wasps 
cannot sting a person who holds his 
breath. 

After seeing enough experiments on 
other boys to give me some confidence, I 
ventured to handle the vicious insects, 
and discovered that I, too, could do it 
without being stung so long as I obeyed 
the injunction and held my breath ; but I 
had to be very careful in throwing them 
away, and not begin to breathe before I 
had freed my hands from them. 

Strange as this may seem to many, I 
am reporting it as a fact. It is a power 
that I verify every year when the oppor- 
tunity comes. Durmg the past six years 
I have tried hornets and bumblebees also 
with nearly as good success. I have learn- 
ed incidentally of other persons who have 
and use this means of protection against 
wasp stings, and I believe it may be used 
by all who have sufficient self-possession 
to hold the breath without intermission 
from beginning to end of the experiment." 



Can it be that the Commissioner is right 
and that generations of boys innumerable 
have been mistaken, that the victims were 
victimizers and the laughs are all to be re- 
versed ? Let's have the matter settled. 

There are other boys that also were pu- 
pils at the red schoolhouse, and handled 
wasps, but to their great regret (the loss 
was felt most pointedly and keenly then> 
they had no hypnotic power, and have not 
acquired it in later years. Will the Com- 
missioner kindly favor members of the red 
schoolhouse fraternity and others with & 
public demonstration, at a convenient 
place, at the proper time? There are 
those who will gladly assist by furnishing- 
a liberal quantity of wasps, hoVnets, bum*- 
blebees and honey bees, properly caged. 
■ <# 



New Locomotive HeadUffbt. 

The Chicago, Milwaukee & St. Paul 
Railroad has just completed a series of 
satisfactory tests of a new electric head- 
light which is sufficiently powerful to 
illuminate the tracks a mile ahead, so that 
the engineer can see at that distance prac- 
tically as well as by daylight During 
tests photographs of a bridge were taken 
at a distance of 1,000 yards from the lights 
and the illumination was so strong that 
even the insulators on the telegraph poles, 
were distinctly visible, while the brdige 
itself stood clearly revealed. In construc- 
tion the lamp is similar to the searchlights 
employed on warships, and it is of 6,000 
candle-power. Electricity is supplied by 
a small dynamo on the locomotive, which 
is driven by a steam turbine. In order to 
properly light curves the lamp is mounted 
on a pivot, and may be swung to right or 
left by a lever in the engine cab. 

One of the most important arrange- 
ments about the new light is what is- 
known as the "auxiliary deflector," by 
means of which part of the rays are de- 
flected from the track and thrown upward 
into the sky, showing a glare on a dark 
night by means of which it was possible to 
make out the location of the train miles 
away. The deflector is simply a reflector 
set at an angle of 45 degrees, and about 
40 per cent of the rays are thrown up- 
against the clouds. 

By means of the old headlight no more 
than 400 feet of track was illuminated in 
front of the engine. The ordinary pas> 
senger train running at the rate of fifty 
miles an hour needs from 900 to 1,400 feel 
in which to stop to avojd accident 
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A Moth's Kmfe. 
In the Entomologist Mr. F. B. Dodd dc^ 
scribes a peculiar instrument by means of 
which the silk- producing moths of the 
Australian genus Anthereea cut their way 
out of their hard cocoons. The instru- 
ment **is a short, hard, black, and cnrvedl* 
thorn, situated in the thick joint<« at tbe- 
base of the fore- wings, one on each side^ 
In a rubbed specimen the thorn is easily 
discernible; but in a good one it iscon^ 
cealed among the dense scales. 
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CAUSB OF VARIATION IN 8PBCIBS. 
BY W. C. CAHALL, M.D. 

Darwin offered pangenesis as simply a 
^working hypothesis, but Weismann pro- 
fesses that nature actually works accord- 
ing to hts theory of germ-plasm. Accord- 
ing to pangenesis each cell or group of 
cells of the adult body gives off gemmules, 
or minute particles representing potential- 
ly the cells themselves, and capable of 
ciultiplication by division, and segregated 
from the circulation by the reproductive 
organs, from whence they may, after union 
v^ith others, proceed to the evolution of 
another organism. 

But, in order to explain reversion of off- 
spring to characteristics of remote ances- 
tors, it was held that the gemmules could 
lie dormant for many generations before 
they 'developed into the cells, like those 
from which they were derived. This hy- 
pothesis allows the belief in the transmis- 
sion of acquired characters, and so far as 
I can judge, Darwin held to this belief to 
the end. 

Weismann brushes aside pangenesis and 
sets up his Germ- Plasm as an explanation 
of heredity, variation, atavism, and all 
the other problems of organic develop- 
ment; its structure is after this manner, — 
* 'According to our view, this substance of 
the multicellular organisms consists of 
three orders of vital units, the lowest of 
which is constituted by the biophors. In 
the unicellular forms a more or less poly- 
. morphic mass of biophors, having a defin- 
ite arrangement, constitutes the individual 
nuclear rods or t'dants, several of which 
make up the hereditary substance of the 
nucleus which controls the cells; and 
similarly in those higher groups pC bio- 
phors, arranged in a certain order, con- 
stitute the primary constituents of the 
individual cells of the body, and together 
form the second order of the vital units, 
the cell determinants, or simply, the de- 
terminants. The germ- cell of a species 
must contain as many determinants as the 
organism has cells or groups of cells, 
which are independently variable from 
the germ onwards, and these determinants 
must have a definite mutual arrangement 
in the germ plasm, and must therefore 
constitute a definitely limited aggregate 
or higher vital units, the id." 

According to Weismann, only unicellu- 
lar organisms are capable of being directly 
acted upon by external conditions and 
acquiring new characters which may be 
transmitted. The multicellular organisms 
cannot transmit acquired characters be- 
cause reproduction is solely by means of 
germ- plasm, which is always a segment of 
pre-existing germ- plasm, transmitted from 
parent to offspring without undergoing 
any modification by any changes which 
may take place in the body cells them- 
selves. All changes in the germ-plasm 
take place by external agents acting di- 
rectly upon the ultimate parts of the 
germ-plasm itself. 
^ He says, *'all new structures are due to 



variation and frequent multiplication of 
the determinants. The cause of variation 
must be due to the direct effect of external 
influences on the biophors and determin- 
ants. It can no longer be doubted that 
climatic and other external influences are 
capable of producing permanent variations 
in species. The origin of a variation is 
equally independent of selection and of 
amphimixis, and is due to the constant 
recurrence of slight inequalities of nutri- 
tion in the germ-plasm which affect every 
determinant in one way or another, the 
term 'nutrition'' being used in its widest 
sense, so as to include differences in tem- 
perature, etc. The sudden appearance of 
polydactylism and its great tendency to 
transmlssibility can, moreover, be easily 
understood if we suppose that excessive 
local nutrition has caused the group of de- 
terminants in question to become double. 
The polymorphism of bees and other ani- 
mals which form communities, require, 
however, the assumption of triple or 
quadruple determinants." 

Without stopping to consider the arti- 
ficial machinery introduced to explain 
natural phenomena, I shall attempt to 
measure pangenesis and germ plasm by 
physics and mathematics. 

Let it be understood that, according to 
these theories, the nucleus of each ovum 
and of each spermatozoon must contain 
within itself a complete set of gemmules 
or of biophors and determinants, repre- 
senting every cell or group of cells of an 
entire organism. Darwin, with that 
broadness of mind characteristic of him, 
saw this difficulty and frankly stated it. 
He gave, however, a calculation of his 
son, ProL George Darwin, based on an 
' estimate made by Lord Kelvin, which led 
him to think there was ample room. Ac- 
cording to this calculation, a cube of ^nh^^ 
of an inch of a glass or water must con- 
tain between 16 million millions and 131 
million million molecules. 

Now the only estimate of the dimensions 
of a molecule given by Lord Kelvin, which 
I have been able to find, is that given by 
J. Clark Maxwell in Encyclopaedia Brit- 
annica, in article "Atom," wherein it is 
definitely stated that two million mole- 
cules of hydrogen arranged side by side 
would form a line one millimetre long. 
As there are 25 millimetres in an inch, it 
would take 50 millions of hydrogen mole- 
cules to measure an inch. Of course, this 
estimate must be considered only a rough 
approximation, but Loschmidt and Stoney 
independently arrived at similar conclu- 
sions. 

According to this estimate, in one linear 
ten thousandth of an inch there would be 
five thousand molecules, and in the cube 
of this dimension there would be the cube 
of five thousand or one hundred and twen- 
ty-five thousand million of molecules, 
which is an exceedingly smaller estimate 
. than that made by Prof. Darwin; and, 
since the hydrogen molecule is so much 
smaller than that of water or glass, the 



difference is just that much the greater. 

Let me make an application of these 
facts to the human organism. The nu- 
cleus of the human spermatozoon is al- 
most exactly the one-ten-thousandth of an 
inch, cube or diameter. If we knew how 
many cells or groups of cells there are in 
the human body, it would be easy to find 
the number the nucleus must contain. No 
count has ever been made, not an estimate 
to my knowledge been attempted. But 
some counts, which are a part of a modern 
hospital's routine work, and sufficiently 
accurate, furnishes us with a basis to ap- 
proximate the number of body cells. 

In an average healthy adult there are 
from five to seven million red-blood cor- 
puscles in each cubic millimetre of blood, 
and since there are one thousand cubic 
millimetres in one cubic centimetre, and 
there are one thousand cubic centimetres 
in one litre, and about eight litres of blood 
in the adult;— therefore 5, 000, 000 Xi, 000 X 
1,000 X 8 = 5,000,000 X 8,000,000 = 40 mil- 
lion millions of red blood corpuscles in a 
large man. Since the volume of blood 
forms about one- tenth of the entli^jx>dy, 
the entire number of body cells wpmld 
reach 400 million million, provided all the 
body cells were of the same size *a8 the 
red corpuscles. This, however^^ is. not the 
case, for few tissue cells are so small as 
the red corpuscles, nor would it be just to 
infer that each of these million million 
cells must have a representative gemmule 
or biophor, for both Darwin and Weis- 
mann claim that whole groups of cells 
could develop from a single gemmule or 
biophor. This is true of such cells or the 
red corpuscles which are free and unat- 
tached. But the fixed tissue cells must 
have each a representative in the ovum or 
spermatozoon, since hereditary marks, as 
moles, white locks of hair, peculiar mus- 
cular attachments and bony conforma- 
tions, are reproduced cell for cell. 

We must further consider that the red 
corpuscles constitute but about 45 per 
cent, of the volume of' blood, while practi- 
cally the tissues drained of blood are en- 
tirely composed of cells. On the other 
hand the size of an organic molecule is 
vastly larger than one of hydrogen, the 
smallest known. The hydrog^i molecule 
is composed of two atoms, that of water 
of three, and that of glass perhaps six or 
eight, while the molecule of albumen, the 
nearest to that of living matter, has as 
many as two hundred and twenty-five 
(C^sHij^NjsOsbS), and Darwin and 
Weismann allow that their gemmules or 
biophors most likely contain many of 
these organic molecules. 

Furthermore, these gemmules or bio- 
phors located in the nucleus must have 
nutrition, and since they cannot go out- 
side the nucleus after it, food must go 
into it to them, so that for each gemmule 
or biophor there must be not less than two 
molecules of organic matter within the 
nucleus for each gemmule or biophor at 
the same time, one the molecule of food 
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going in to replace the molecule of waste 
going otit Of course to carry on the 
circulation of food properly there must be 
within the nucleus many more times than 
twice the number of molecules of food to 
each gemmule or biophor. Finally, refer- 
ring to the quotations from Weismann 
above, to explain polydactylism and at av- 
Ismi there afe required additional sets of 
biophors, duplicating themselves twice or 
many times over. 

So when one attempts to pack away into 
this spermatozoon nucleus, about the ml^^ 
of an inch cube, and capable of holding, 
according to Lord Kelvin's estimate, only 
125,000 million hydrogen molecules, these 
400 million millions, more or less, of gem- 
mules or biophors, with their duplicates, 
each consisting of many organic molecules, 
and each molecule many times larger than 
the hydrogen molecule, accompanied by 
the necessary number of food molecules, 
the result, if it could be viewed under the 
microscope, must seem a veritable cornu- 
copia. 

No wonder that Weismann himself after 
elaborating this theory, feels impelled to 
write, **Thus an ever increasing complex- 
ity of substance which renders the repe- 
tition of the organism possible, is gradual- 
ly produced in the phylogeny of living 
beings, and eventually reaches so high a 
degree that it is difficult to believe that 
such an infinite complexity of structure 
can actually eirist in particles so midute." 
Nature ordinarily works more' simply than 
this. 

Turning from these highly speculative 
theories to what we actually know, we 
will find the general belief among micro- 
scopists is that the cei/ is the ultimate 
basis of life, and of the cell the nucleus is 
the vital and active part The nucleus is 
composed of a complex and highly organ- 
ised substance, called idioplasm by NS- 
geli, a term generally used by microsco- 
pists. This substance, constituting the 
. chromosomes of the nucleus, determines 
not only the character of the cell, but also 
of all the cells which arises from it 

The cell functions secretes, excretes, re- 
members, reproduces itself, lives and dies 
as an entity and not as a colony of life 
units. 

This leads up to the statement, just 
here, of the first step in the cause of vari- 
ation, as I see it ; namely, the cell is sub- 
ject to the same formating forces, heredity 
and environment which guide the devel- 
opment of all other living bodies, and 
therefore is subject to the same sharp 
•'struggle for existence." 

Weismann himself, while denying the 
transmission of acquired characters in 
multicellular organisms, frankly concedes 
the occurrence in unicellular, and that 
variation among unicellular organisms 
can take place only by means of the in- 
heritance of acquired characters. While 
he did not contemplate such an inference 
to be drawn from his words, indeed would 
probably combat it, it is clear in my mind 



that every active cell in a developing or- 
ganism responds to outside stimuli in pre- 
cisely a similar manner to* unicellular or- 
ganisms, and that logically there can be 
no saason why they cannot acquire new 
characters, and transmit them to their 
immediate descendants. 

If such be the case, then the cause of 
variation in species need not be far to 
seek. What Weismann claims for his bi<» 
ophors and determinants may be with 
more certainty claimed for the cells them- 
selves. He says, **the origin of a varia- 
tion is equallv independent of selection 
and of amphimixis, and it is due to the 
constant recurrence of slight inequalities 
of nutrition in the germ plasm which af- 
fect every determinant in one way or an- 
other, . . . the term 'nutrition' being used 
in its widest sense, so as to include differ- 
ences in temperature, etc." He does not 
explain how these biophors, lying million 
times a million within the xvivir ^^ ^^ 
inch cube, can possibly have perceptible 
inequalities of temperature, etc. 

There are some observations and ex- 
periments which seem to prove that the 
power to vary lies not in the isolated 
germ* plasm, but throughout the entire 
organism, that the cells which go to make 
up tissues and organs, undei^o variation 
from inequalities of nutrition during de- 
velopment, that they are not predestined 
to be such from the first stage of ovum 
development, but that each cell contains 
within the idioplasm of its nucleus the 
capability of being something else, should 
environment have been different Grale- 
otti made the discovery that by subjecting 
the epithelial cells of salamanders to dilute 
solutions of such drugs as quinine, cocaine 
and antipyrin, an asymmetrical mitosis, 
exactly like that in carcinoma, may be 
artificially produced. 

Wilson says that if one of the infusorian 
Oxytricha be cut into two pieces, the sub- 
sequent behavior of the two fragments de- 
pends on the presence or absence of the 
nucleus or a nuclear fragment The 
nucleated fragments quickly heal the 
wound, regenerate the missing portions, 
and thus produces u perfect animal. 

Lille has found that a stentor may by 
shaking be broken into fragments of all 
sizes, and that nucleated fragments as 
small as ^ the entire animal are capable 
of complete regeneration. 

Roux succeeded in killing, by means of 
a hot needle, one of the blastomeres of 
frog's egg, at the two-cell stage, and 
found that the unharmed half developed 
into a half larva, and later grew into a 
complete embryo. This beautiful experi- 
ment has since been confirmed by others 
in similar manner upon other animals. 
Wilson found it true in the Ampbioxns, 
with this difference,— that the living seg- 
ment of the blastomere develops from the 
start like a perfect ovum. 

Driesch isolated the blastomeres of sea- 
urchin eggs at the two-cell and four-cell 
stage, and found that they segment into a 



perfect dwarf of half or quarter the nor* 
mal size. Zoja carried the experiment to> 
even the eight-cell and sixteen -cell period, 
and obtained perfect embryos of dwarf 
dimensions, the one-eighth and one-six- 
teenth of the normal size. 

Hertwlg, in view of these and other ex- 
poHments, declared that there is a forma- 
• tive power resident in the entire mass of 
the organism which causes it to develop as 
a whole, and that the several parts de- 
velop as part of the whole. He says, 
'•According to my conception, each of the 
first two blastomeres contains the forma- 
tive and differentiating forces not simply 
for the production of a half body, but for 
the entire organism; the left blastomere 
develops into the left half of the body 
only, because it is placed in relation to a. 
right blastomere." This agrees with the 
conclusions of Driesch, that the nuclei of 
all the cells are equivalent and all con- 
tain the same idioplasm equally distrib- 
uted. 

Oscar Schultze has made the important 
discovery that if the egg, when in the two- 
cell stage, be turned upside down, a per- 
fect embryo could arise from each half, 
instead of a half -embryo, as in the usual 
course, showing clearly that the egg does 
not divide according to any pre-destlned 
manner, as would result if under gem- 
mule or biophor direction, but simply as 
the result of changed metabolism. 

According to some experiments by 
Pouchet and Chabry, and later by Herbst,. 
it was found that profound changes in the 
developing embryo followed even slight 
changes in the environment. It was- 
shown that if the embryos of sea-urchins 
were made to grow in sea water contain- 
ing but a slight excess of potassium 
chlorid, the larva not only does not de- 
velop its calcareous skeleton, but its cili- 
ated arms as well, the result being a larva 
which approaches in appearance an entire- 
ly different species. Herbst also found 
that should the sea-water contain but a 
slight percentage of lithium chlorid, the 
blastula evaginates to form an hour-glass- 
shaped larva instead of the typical in- 
vaginated gastrula. 

Greoffroy Saint-Hilaire in his work on 
Monstrosities is authority for the state- 
ment that the eggs of the fowl, if shaken, 
placed upright, perforated, etc., produce 
monstrous chickens. Here the variation 
from the type arose not from any possible 
change in the preformed germ-plasm of 
the parents, but solely by a rearrangement 
of the nutritive elements of the egg. and 
an alteration in the metabolism of the 
cells. 

Indeed there are many experiments 
which go to prove that even the mature 
organism may be profoundly altered by 
euvironment. 

Chas. Darwin, in his Animal and Plants 
under Domestication, states that the In- 
dians along the Amazon, by feeding the 
common green parrot upon the fat of large 
siluroid fishes, produce a beautifully varie- 



April, 1902 



POPULAR SCIENCE NEWS 



79 



gated plumage of red and green feathers, 
and the natives of the Malay archipelago 
in a similar manner alter the color of 
another parrot, the Lorius garrulus Lin., 
and produce the Lori rajah or King Lory. 

Had nature provided an uninterrupted 
diet of such food, a new variety of parrots 
must have arisen, entirely by reason of 
the reaction of body cells without refer- 
ence whatever to any influence of germ- 
cells, iust as minute alterations in the 
saline constituents of sea- water may have 
led to the appearance of entirely new 
varieties of species. 

Wilson, in The Cell in Development and 
Inheritance, says, <* Though the tissue 
cells are often apparently separated from 
one another by a non-living intercellular 
substance, which may appear iu the form 
of solid walls, it is by no means certain 
that their organic continuity is tbus ac- 
tually served; many cases are known in 
which division of the nucleus is not fol- 
lowed by division of the cell- body, so that 
multi nuclear cells or syncytia are thus 
formed, consisting of a continous mass of 
protoplasm through which the nuclei are 
scattered. Heitzmann long since con- 
tended, though on insufficient evidence, 
that division is incomplete in nearly all 
forms of tissue, and that even when cell- 
walls are formed they are traversed by 
strands of protoplasm, by means of which 
the cell bodies remain in organic continu- 
ity. The whole body was thus conceived 
by him as a syncitium^ the cells being no 
more than nodal points in a general retic- 
iilum, and the body forming a continuous 
protoplasmic mass. This interesting view, 
long received with scepticism has been in 
a measure sustained by later researches, 
though it still remains sub judice, 

Tangl, Gardiner, and many later ob- 
servers have shown that the cell- walls of 
many plant* tissues are traversed by deli- 
cate intercellular bri()ges, and similar 
bridges have been conclusively demon- 
strated by Bizzozers, Retzius, Fleming, 
Pfitzner, and many others in the case of 
animal epithelial cells. The same has 
been asserted to be the case with the 
smooth muscle-flbres, with cartilage cells 
and connective tissue cells, and in a few 
cases with nerve cells. Paladino and Ret- 
zius have endeavored to show further, that 
the follicle-cells of the ovary are connected 
by protoplasmic bridges not only with one 
another, but also with the ovum, a con- 
clusion, which, if established by further 
research, will be of the greatest possible 
interest" 

Should this be found true, then Weis- 
mann will have the ground cut from under 
liis feet, for with the fact once established 
that the ovum is connected by protoplas- 
mic threads with the body-tissues and 
cells of the parent, all impressions, such 
as hypertrophy or atrophy of organs, the 
result of use and disuse, within the parent, 
must have a direct influence upon the 
nuclear element of the ovum, and there- 
fore acquired characters may be inherited. 



To explain the power which some ani- 
mals of low order have of reproducing 
mutilated organs, such as the lobster in 
restoring a lost leg, Weismann is under 
the necessity of supposing a complete set 
of biophors and determinants for each 
organ the animal may lose, in addition to 
the great complexity of sets occupying 
the ovum. But upon the assumption that 
the idioplasm of all the celts is identical, 
but modified by the adaptation of the cells 
to various tissues, it is a simple enough 
process for the idioplasm of the cells in 
the neighborhood of the mutilation to re- 
ptoduce the lost part The Idioplasm 
being identical originally, it is therefore 
capable of producing all forms of tissue; 
the only condition being that the cells 
shall not have been differentiated too far 
*from the original germ layer. 

And here may be found the reason why 
the animals capable of restoring lost 
organs are conflned to the lower orders, 
where the differentiation has not been 
carried out so elaborately as in the higher. 
Just what happens in the lower orders 
must happen to the embryo of the higher. 
Reparative processes are frequently at- 
tempted in the early embryo which would 
be impossible in the adult, and the pro- 
duction of monstrosities, widely as they 
diverge as end products of development 
from the normal adult, may be produced 
by a very slight variation of the element- 
ary cells of the early embryo. 

This variation may be brought about by 
very slight alterations of the environment, 
it might be simply a new chemical stimu- 
lant, such as leads to such profound 
changes in the sea-urchin, or the increase 
of nutrition of one part over another by 
simply change of posture, as in the eggs 
turned upside down. An increased growth 
of a few cells in the early stages of em- 
bryonic evolution will give them such a 
start in the race of development that the 
organs which develop from them will 
vary so widely from the type that a new 
species may at once be launched upon its 
career. It has become almost a proverb 
among scientists that nature makes no 
leaps, but from reasons and facts given 
above. I prefer to differ from this belief, 
and to stand beside old Geoffroy Saint- 
Hilaire, who thought that variations did 
not always proceed by slight and insignifi- 
cant steps, but that transition may take 
place by leaps without necessitating inter- 
mediate forms, and that these always 
occurred not in the adult but in the em- 
bryo. 

I see no biological or physiological ob- 
jections to a belief in the sudden appear- 
ance of a species, even widely different 
and distinct from that from which it 
sprang. To take an extreme case, if man 
had his origin from one of the anthropoid 
apes, he may have been bom a human be- 
ing, without any intermediary, half- man, 
half- ape parent. Indeed, this explains, 
what has been a stumbling block to many 
evolutionists, why certain species stand 



isolated, with -no* fossiKremftiaS' as evi- 
dence of the missing link. 

There is another cause of variation 
which I have not seen offered elsewhere, 
and in fact it could not have been st&ted 
except within the past few years, since the 
facts upon which it rests have only recent- 
ly been discovered. This is the exquisite 
balance between the various parts and 
organs of tjie human body. The slightest 
variation in the regular development of 
certain tissues or organs produce the most 
astonishing changes in distant organs, and 
were the facts not so firmly established it 
would be difficult to believe that upon so 
slight modification in the embryonic de- 
velopment of one small gland, such pro- 
found and gross deviations of growth of 
the entire organism could take place. 

For instance: within the past five years, 
much has been learned about the uses of 
the ductless glands upon the metabolism 
and growth of the human body, and it has 
been clearly demonstrated that the pres- 
ence or absence in the blood of the most 
minute traces of certain secretions manu- 
factured in one of these insignificant 
glands, means all the difference between 
a sane, alert and normal child and a mis- 
shapened, lolling idiot 

It has also been shown, quite recently, 
with many cases cited in proof, that ac- 
cording to the state of hypertrophy or 
atrophy of a very small protuberance upon 
the base of the brain, called the pituitary 
body, the child was destined to develop 
into a giant or a dwarf. Thus disease 
performs experiments upon the human 
body, confirming those of Roux and 
Herbst upon lower organisms, proving 
that great changes in the growmg embryo 
follow flight changes in environment 

»» 

Reciprocity with Cuba. 

The policy of delay enacted at our 
national capitol in regard to our relations 
with Cuba is much to be regretted. Aside 
from our moral obligation to make the re- 
vival of the sugar industry in Cuba profit- 
able by allowing Cuban sugar to enter our 
potts at a much reduced rate of duty, com- 
mon * 'horse sense" dictates that we should 
enter into reciprocal relation with these 
people. 

The beet sugar industry of this country 
is so small that its production Is but a 
very small percentage of the sugar we use, 
and by their own admission a reduction in 
tariff would not affect them, except to cut 
down an inordinate gain to a just profit 
Neither would the cane sugar of our 
southern states be Injuriously affected by 
the proposed reduction on the tariff on 
Cuban sugar. 

On the other hand, Cuba is our natural 
market, and at one time we sold them 
many millions of dollars worth of goods 
each year. A large portion of this trade 
is now in the hands of the Germans, but 
if we renew the tariff relations with the 
island that once existed, this trade would 
naturally come back to us. 
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The bottom of slow flowing streamfl Is 
frequently Been to be covered with a sub- 
stance of a dark bluish-greeir color. If 
we esamine some of this bluiah-greea sub- 
stance under the microscope, we will ob- 
serve a large ntunber of unbrancbed fila- 
ments, one of wtaicb is shown in Pig. i. 
On lookhig carefalljr at these fllaments, 
one can readily make out that many are 
undergoing slow baet-and-forth move- 
ments. These back-and- forth movements 
have given the name of OsciDaria to this 

Water-plants, particnlary Charas, are 
frequently seen to be covered with liltle 
globular, gelatinous masses. These mass- 
es are usually different species of Kivu- 
laria and consist of a large number of 
radiating filaments, a few of which are 
shown quite highly magnified in Pig. a. 
Each filament is seen to terminate In a 
stiff hair like bristle, and the whole plant 
is frequently impregnated with calcium 
carbonate, which renders it very hard and 
stiff to the touch. A small piece of Toly- 
pothrix, a genns somewhat resembling 
Oscillaria in appearance and habitat, la 
shown. in Fig. 3. 

Owing to their extremely general occur- 
rence, Spirogyra and Zygnema are proba- 
bly the best known of all the fresh-water 
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face of stagnant water, they are of unex- 
pected beauty wben seen under the micro- 



chloropastld and a nucleus in the* middle. 
In Zygnema, Pig. 5, the chlori^lastid is. 




Hf.i'. 




algs. Although presenting a rather dis- 
gusting, scnm-like appearance on the sur- 



Bcope. Spirogyra, which is shown in Fig. dumb-bell shaped, not spirally- coiled as in 
4, is seen to be composed of a row of Spirogyra. Under unfavorable conditions 
of beat or cold, Spirogyra and Zygnema 
are seen to undergo a rather curious proc- 
ess known as conjugation. This process 
is illustrated for Zygnema in Figs. 6-7. 
Two filaments first arrange themselves 
parallel, and contiguous cells send out 
processes as shown in cell No. i, Fig. & 
The two processes then fuse and the pro- 
toplasm of one cell passes over into that 
of the other as seen in cell No. 2. In cell 
-,a^ 1 ()jB I t^H I No. 3, the two chloroplastids and two 

®^ I "'^^'-L-f'^r---' nuclei can be made out. The two nuclei 

finally fuse with each other, but the chlor- 
oplaatids remain separate. The bodies 
resulting from the fusion of two cell con- 
tents are called zygospores and a row o£ 
them is shown in Fig. 7. The zygospores 
are provided with thick cell-walls, and are 
capable of enduring extremes of beat and 
cold. When favorable conditions return, 
the lygosporeE germinate and give rise to 
new plants. The above-described peon- 
liar habit has led plants like Spirogyra 
and Zygnema to t>e included in the cLass 
Conjngatte. 

The shore of Lake Ontario, where tbe 
writer spent the past summer, is com- 
posed of beds of limestone of considerable 
thickness; clinging to this rock in many 
places are masses of the two algte, Ulo- 
thris and Cladophora. Cladophora is of a 
pale green color, while Ulothrix Is very 
elongated cells placed end to end. Each dark green, and thus it is quite easy to 
of these cells contains a spirally- coiled distinguish these two genera even ^oitb 
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the naked eye. The filaments of Ulotbrix TBB BIG TREES OP CALIFORNIA. holdings which include by tar the greater 
<Fig. 8) are nnbracched and composed of HV waldo.v Pawcett. part of the Big Trees are held almost ex- 

shojt cells nith bacd-Iike chloroplaslids. A redoubled effort should t>« made at this clusively by satpmillorloggiDg companies, 
The fjlaments are altacbed to the substra- session of Congress to secure action on the and so energetic has the lumberman been 
tam by well-marked rhizoid cell^. part of the natloaal legislature which will of late years in the search for food for his 

The filaments of Cladophora (Fig. q). on save from destruction the famous big trees milts, that the famous Calaveras Or "Mam- 
the other hand, are much branched and of the Pacific Coast. This will virtually moth" Grove, which has been aa carefnlly 
consist of elongated cells. The contents constitute a last appeal to save one of ibe preserved since the early fifties, has lately 
of certain cells iu both genera divide up greatest natural curiosities on the conti- been acquired by a lumber syndicate, 
into a number of masses of protoplasm neot, for almost all the groves of forest Investigations recently made by the 
provided with several lashes or ctlia. by giants are privately owned, and more than Division of Forestry of the United States 
the movements of which they swim rapid- two score mills and logging companies are Department of Agriculture prove couclus- 
ly through the water. These ma&ses of to-day at work sweeping these monstrous ively that the lumbering of the Big Tree 
protoplasm are called swarm-spores and timt>er pinnacles from the earth. The is one of the most destructive forms of in- 
one of them, belonging to Ulothris, Is plan, as thus far formalated is to have dnstry in practice in this age. In the first 
illustrated in Fig. 14. Alter swimming Congress authorize the purchase of the place the enormous size and weight of the 
around for some time, they germinate and . ' 

give rise to a new filament of the plant. 

Vaucheria, which is illustrated in Figs. ' 

10-13, <s another rather common genus. I 
collected a considerable quantity last 

autumn, and by keeping in a small glass . 

vessel, was able to watch the interesting 
sexual stages through which it passes. 
The plant consists of elongated, branched 
filaments and, atthoiigb these reach a con- 
siderable length, they consist of but a 
single cell. The extremities of ceri.iln 
filaments become very rich in protopla^sm, ' 
and this rich portion is finally stmt off by 
means of a cross-wall, as shown In Fig. 
13. The end then ruptures and a single 
swarm-spore (Fig. 11), provided .«iib 
' nnmerous'cilia, escapes. 'The- latter, on ' - 1 . 

germination, will produce a new plant. 

In the sexual stage there are two out- 
growths produced on the side of the fila- 
ment: oneof these, called the oogonium. < 

is large, rounded, and filled with numer- ' "* 

ous oil- globules ; the orber, called the an- 
theridinm, is smaller and is colled some- 
what after the fashion of certain snail ~ "~ "wawona," b8 feet diameter, 275 feht high. 
shells. The initial stage in the coiling is 

shown in Pig. 10. The final result of all various tracts of woodland monarcbs and trees necessarily entails very considerable 
these processes is that the terminal por- merge them iato one great national park, breakage when one of them falls. Sncb a 
tion of the anlfaeridium divides up Into which would easily surpass in interest tree strikes the ground with a force of 
little bodies called antherozoids, one of every other on the continent with the thousands of tons, and as a rule the brittle 
which is annexed in the figure. An an- possible exception of the Vellowstone. trunk is smashed at its upper extremity 

theroiold now makes its way into the ripe At present the ownership of the Big into almost useless fragments. 
oogonium and fuses with it. This proc- Tree timber lands of California is divided The great diameter of the logs and, In 
«ss, which takes place in Vaucheria, is among the State, the Federal Government spite of the lightness of the wood, their 
known as fertilization, and the oiigonium, and private individuals. California owns enormous weight make it impossible to 
after fertilization, is called the oospore but one tract, the Mariposa Grove, which handle many of them without breaking 
(Fig. 13). The oospore of Vaucheria is covers an area of about two square miles them up, and for this purpose heavy 
analogous to the zygospore of Spirogyia, and was turned over to the Golden Gate charges of gunpowder are used with re- 
and like the latter will develop into a new State by the United States soon after the suits that are sometimes appalling even to 
plant later on. close of the civil war, on the promise that the lumbermen themselves. Only the 

We thus see that there are two general she would hold and protect it as a State greatest skill in the placing of the blast 
methods of reproduction among the algs. park. will prevent an immense amount of the 

one, that by swarm-spores with the objeci The national government owns and in wood being lorn intouselesssplinters; and 
of disseminating the species, the other, part controls the two considerable areas this loss with the further waste at the 
that by zygospores or oospores, with the comprised in the Sequoia and General mills is such that the governmental ex- 
object of tiding over unfavorable con- Grant National Parks. These parks were perts have come to the conclusion that not 
ditions. established by Congress just about a de- less thsn half of the total volume of the 

'* cade ago, and one embraces over 160.000 standing tree is lost. 

Poreat B«servae of the Dnlted States. acres while the o:her comprises some a 500 Then there is another and a worse side 

The national forest reserves of the acres. However, these tracts include only to the matter. The Big Tree stands, as a 
United States now cover an area of nearly a few scattered groups of Big Trees, and rule, in a mixed forest composed of many 
47,000,000 acres, the first reserve, that of in the case of both parks, sawmills are in species, and while the destruction caused 
1,200,000 acres in the Yellowstone Nation- operation at the edge of the Big Tree by the fall of the enormous trees is in itself 
al Part, being set aside by executive de- timber, so that the government's treasures great, the principal source of damage is 
cree in 1891. are but poorly protected. The private found in the iijimense amount of debris 
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left on the g^and,— the certain source of 
f utare fires. This mass of broken branches, 
trunks and bark, is often six feet or more 
in thickness and gives rise to forest fires 
of appalling destructive power, even 
though the Big Tree wood is not specially 
inflammable. The strangest feature con- 
nected with the reckless devastation of 
the tracts of Big Trees is found in the 
fact that in a majority of instances it has 
been carried on without leaving the own- 
ers of the Big Trees as well oflt as they 
were before it began. 

Many of the chatacteristics of the Big 
Trees which make the government officials 
especially anxious for steps looking to 
their preservation are not known even to 
tourists. For instance, the age of the Big 
Tree establishes its claim beyond ques- 
tion as the oldest living thing on the globe, 
and whereas the Big Trees were once 
widely distributed over the earth, they now 
exists only in ten isolated groves on the 
west slope of the Sierra Nevada Moun- 
tains, and nowhere else in the world. To- 
day the only hope of perpetuating these 
wonderful natural curiosities, already so 
nearly exterminated, lies in the fact that 
the groves in the southern part of Cali- 
fornia show some reproduction. In the 
marvelous groves farther south the species 
hardly holds its own even where unmolest- 
. ed by the devastating saw of the lumber 
harvester. 

The half a thousand Big Trees, remark- 
able for their size,— and that is really all 
that remain, — now huddled in one little 
section of Uncle Sam*s most westerly 
state not three hundred miles in length, 
constitute a paltry handful beside the 
forests Of these tremendous trees which, 
prior to the glacial period, flourished in 
the temperate zones of the three conti- 
nents. When the vast avalanche of ice 
moved down from the north, however, it 
swept away almost all the monarchs of 
the vegetation world, and the few surviv- 
ors that remain to-day occupy, as com- 
pared with their former territory, a mere 
island of space. 

The Big Trees of California were dis- 
covered in 1841, and the man who first 
chanced upon one of the monster trees 
was laughed at when he told of his **find/' 
and had to argue for days ere he could in- 
duce any of his companion hunters to 
accompany him on a second visit to the 
marvel. In the Calaveras Grove, the one 
first discovered, and which contains the 
biggest and tallest trees, there are stand- 
ing to-day about three dozen trees, none 
of which are less than 230 feet in height 
and some of which tower fully 325 feet in 
the air. The diameter of these giants 
several feet above the ground ranges from 
eight to twenty feet 

Many of the Big Trees have been 
designated by an individual name, and 
statesmen, scientists, authors, cities and 
states, have been thus commemorated. 
There are many novelties, including *»Two 
Sentinels," each over three hundred feet 



in height; **Three Graces." standing in a 
close line: "Pioneer's Cabin," named from 
the cabin -like chaml>er and chimney 
formed by the hollow trunk; '^Pluto's 
Chimney," hollowed out on one side by 
fire for ninety feet above the ground; the 
••General Sutter," which divides thirty 
feet above the ground and forms two 
trunks each 280 feet high, the appropri- 
ately named •' Siamese Twins" and the 
famous ••Empire State," which is ninety- 
four feet in circumference. 

The felling of some of the Big Trees 
has presented most dramatic scenes. 
When one of the greatest of the giants, — 
the first Big Tree discovered in California, 
had to come down, a force of five men 
worked for more than three weeks boring 
it through with pump angers, and when 
the stem was finally severed from the 
stump the tremendous breadth of base 
enabled the tree to still stand upright so 
that several days more had to be spent in 
driving wedges into the butt of the mon- 
ster to topple it over by force. Then of a 
sudden a fierce gale sprang up and hurled 
the Hercules of the forest to the ground 
with a crash that caused the earth to trem- 
ble as from a severe earthquake. Even 
tearing from one of these giants the coat 
which has protected it from the elements 
for centuries, is no mean task, for the bark 
is often fully two feet thick and almost 
noncombustible. 

The stump of the Big Tree just men- 
tioned; now forms the floor of a good-sized 
building. On the Fourth of July follow- 
ing its collapse, the young people in the 
neighborhood held a picnic and a cotillion 
party of thirty-two persons danced on the 
stump, in addition to which there were 
musicians and onlookers sufficient to bring 
the total number occupying the great slab 
of wood up to full half a hundred. The 
dead trees in this congress of giants could 
tell many tales. There is the • 'Noah's 
Ark," a prostrate shell, through which, 
before its roof fell in, three horsemen 
could ride abreast. In the ''Tree of Ref- 
uge," sixteen cattle took refuge one winter, 
only to die of starvation, and so each 
monarch has its fragment of individual 
history. 

Some of the Big Trees have been the 
scenes of stirring adventures, but none 
perhaps more thrilling than that which 
befell Andrew Jackson Smith, an old 
trapper and mountaineer, who made his 
home for three years in the charred hollow 
of a burnt-out tree; the great circular 
natural cabin, more than a score of feet 
across, serving him as bedroom, sitting 
room, kitchen, and during stormy weather 
as a stable for his horse. On one occasion, 
Smith was in the tree-trunk when a ter- 
rific •'southeaster" tore through the forest 
sending down trees on every side. For 
an interval, every minute of which seemed 
hours, he waited expecting momentarily 
to have his towering castle fall about him, 
but the old tree successfuly weathered the 
gale, although some of its seemingly 



hardier neighbors went down before the 
fury of the wind. 

No Big Tree has ever been known to 
die a natural death. They are exempt 
from the diseases that cut short the careers 
of other inhabitants of the forest, and if 
spared from accident and the vandals who 
strip ofiE the bark to a considerable height, 
as has been done in some cases by curio 
collectors, appear to be immortal. There 
is no doubt that several of the Big 
Trees in California are over five thousand 
years old, and geologists have counted a 
sufficient numl>er of wood-rings in some 
of the trunks to prove conclusively that 
the trees were in their prime, swaying in 
the winds borne down the slopes of the 
Sierras, at the time that Christ was teach- 
ing in Palestine. 




MEXICAN ANTIQUITIES IN ABT. 
BY JOANNA R. NICHOLLS KYLE. 

Very little accurate information can be 
obtained regarding the petroglyphs or 
drawings on rocks of Mexico, but it is 
supposed that a large number remain in 
the region of the Sierra Madre, for along 
the seashore of Lower California may be 
seen representations of fish, of bows and 
arrows and unknown characters painted 
upon the high cliffs overlooking the water. 
Yellow, red, green and black are the 
colors employed, and most of the figures 
are at such an altitude as to give the im- 
pression that they were executed by a race 
of giants. In the mission of Santiago, on 
a smooth rock of great height may be 
seen stamped in red a row of human 
hands; but the California Indians when 
questioned concerning the meaning and 
history of any of these inscriptions, pro- 
fess utter ignorance of their significance. 
It is evident, however, that they were in- 
tended as symbols and landmarks for pos- 
terity. 

In Mexico, on the road from Tlalman- 
alco to Mecamecan, is a solitary granite 
rock, artificially cut in the form of a cone, 
with steps leading up to a platform on its 
summit, which was no doubt used by the 
ancients as an astronomical observatory, 
for on one side of this rude monument 
appear various hieroglyphs and (more 
singular still) the profile figure of a man 
with arms extended and raised, applying 
to his eyes a tube, or rude optical instru- 
ment. Below his feet is a carved frieze 
composed of celestial symbols, while in 
front of him a rabbit is seated staring at 
two rows of numerical figures. A rabbit 
was one of the four astronomical signs by 
which the Aztecs adjusted their chrono- 
logical cycles of fifty-two years, and its 
presence on the rock evidently indicates 
some date, probably that of its erection. 

Another ancient monument, near Oriza> 
ba, Mexico, known as "the Stone of the 
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Giants," has created much comment and oF the Falling Hair." wboM distincttvo 

specuIatloD. This rock is of a darlc color, marks are the ciiotmoiu size, the death's 

roughljr triangular la shape, measuriog head, falling hair, and the jaw bone, 

about thirty feet on each side- The All the wonders of andent Mexico have 

be^ht of the principal figure inscribed not yet been revealed. In the early days 
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upon one Mt is twenty-seven feet, yet all 
the lines forming it are deeply and clearly 
Incised. To the right of this giant is a 
circle and a fisb, and on Ihe left is a rab' 
bit snrrounded by ten circalar depressions 
(the well known Aztec numeraU}. By 
comparison with the signs of the Mexican 
calendar it will be perceived that the stone 
bears the date of a certain year and day. 
The year is that numtiered 'ten" tinder 
the sign of the rabbit, the day of the year 
Is nambered "one" under tbe sig^ of the 
fish, these precise dates recurring bnt 
once every flftytwo years. Arcbteologlsts 
have deciphered the term "ten rabbits" as 
corresponding with the year 1503 of the 
Gregorian calendar ; and they further 
state that the time "one fisb" probably 
occurred in the first month of the year 
1503, which coincides with our February. 
The giant, being a hideous ogre with 
tbe grinning teeth of a death's head and 
long locksof hair fallingdown on his neck, 
and having his breast decorated with a 
buman jaw bone, while be appears to be 
stalking along the earth with arms up- 
lifted and bands open ready to grasp a 
victim, is no doubt intended for tbe Aztec 
god of death, Tzonteinoc Mlctlanteculi, 
••tbe Lord of the Realm of the Deacl, He 



of the nineteenth century, a large cylin- 
drical stone, botb sculptured and painted. 
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the eagles, .(id ore literally translated) "the 
vase -of god and the eagles," the name 
being derived from Teotl, god ; cnanhtll, 
eagle; and xicalli, a hemispherical vase. 
The precious relic was covered wllb de< 
signs which ai« found reproduced in paint- 
ings on deer skin and copied in manu- 
scripts and rituals, the figures being meant 
to represent gods, conspicuons among 
them being tbe god of war, to whom the 
stone is also dedicated, Those fignres oa 
tbe upper part of the stone had their faces 
raised to tbe sky, in which appealed an 
object resembling a familiar astronomical 
sign. Tbe monument was also adorned 
wltb symbols, birds, quadrupieds, fantastic 
reptiles, signs of the sun, days, months, 
etc. M. Raphael Gondra, director of the 
national museum, took the dimensions of 
this unearthed treasure, made a hurried 
sketch of it and ordered that it be rein- 
terred as "the necessary funds were lack- 
ing to exhome it entirely and transport it 
to the museum." Thus Spain's depleted 
treasury lost to archceology this cariosity 
of the past, for its hiding place cannot 
now be discovered, though attempts have 
since been made to find its whereabouts 
in the vicinity of the Place d'Armes. 

In concluding this Isrief sketch, a few 
striking figures of gods, taken from th» 
Maya mythology, which deities also ap- 
pear in the Mexican codices, are given. 
"The god Ekcbuab, whose name signifies 
the Black Calabash, a hideous conception, 
whose bead strongly resembles a calabash, 
or gourd, cut in half to make a dipper, 
(this being the symbol of the deity), was 
considered by the Mayas as the patron 
and protector of all peddlers and traveling 
merchants. 

Another odd object of worship was the 
"long-nosed god," or "god with the snake- 
like tongue." He was supposed to be the 



was discovered while making excavations 
at tho Place d'Arroes, in the City of 
Mexico. This object was a relic of relig- 
ious veneration known by the name Teo- 
cuanhxicalli, the sacred drinking vase of 



giver of rain, and bis personation appears 
very frequently in all the Mexican manu- 
scripts. In the Dresden Codes it appears 
twenty-eight times, figured in connection 
with water. Twice he is colored_black. 
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possibly to iDdicate the darkness of a rain- 
cloud, and twice blue, to symbolize water. 
The snake-like tongue and the peculiar 
eye are his invariable characterizations 
wherever he appears, either as sitting on 
the water, riding in a boat, or accompanied 
by a fish, sometimes by a bird) the symbol 
of the atmosphere), or as holding torches 
in his hands. It is noteworthy that the 
most impottant deity of Maya worship 
was ^ukulcan, who coming from the far 
East created the civilization of the coun- 
try, his name signifying bird-snake, or 
feathered -snake, perhaps identical with 
the Mexican rain god. 

Zaimia, denominated by students of an- 
tiquities, '*the god with the old man's 
face," who was a defied Maya hero, ap- 
pears a few times in the Dresden Codex. 
His presence is connected with bees and 
the making of honey, also with the culti- 
vation of cacao. He it is who takes an 
active interest in the manutacture of idols 
and in painting. 

The god with the banded face, possibly 
Cumahau, of Hunhau, the Prince of the 
Lower Regions in Maya credence, seems 
to be closely allied with the god of death. 
In Plate 10 of the Borgian Codex, this re- 
lation ^between death and the nether 
world is distinctly marked, the head of 
death being crossed with a black band. 
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The SafiTlnaw Valley Colleotlon. 
' The American Museum of Natural His- 
tory, in New York City, issues a supple- 
ment to the American Museum Journal, 
each co^y of which relates to some specific 
case or collection in the museum. In the 
number with the above title, Assistant 
Curator Harlan I. Smith, speaks of a col- 
lection of archaeological objects found in 
that section of Michigan. We extract the 
following: 

The rude archaeological objects found in 
the Saginaw valley, Michigan, and exhibit- 
ed in the American Museum of Natural 
History show that the prehistoric people 
Avbo lived in that area were largely occu- 
pied with striving for the necessaties of 
life. The region, although not at all deso- 
late, was still too far north to support a 
civilization that would leave traces of a 
culture so largely given to art and ritual 
as those to be found in Mexico, the south- 
ern states or even in the Ohio valley. 
Such a collection of rather rude imple- 
ments and objects has value, however, in 
that it g^ves evidence regarding the lives 
of the early inhabitants of the country. 

The objects from the Saginaw valley 
were found in such places tbat-we now 
know where there were a number of rather 
important villages and a still larger num- 
ber of small villages or camp sites, besides 
what were probably scattered habitations 
and burial-places— all of the early people 
of this region. It is quite evident from 
areas where certain stray objects were 
found, and from the scarcity of other evi- 
dences in such areas, that the people also 
made trips to points remote from the vil- 



lages, probably for fishing and hunting, 
the gathering of fruits and roots or the 
securing of material out of which to make 
arrow points and pipes; and that the ob- 
jects were lost on the way. It would 
seem that the character of the country, 
with the scattered distribution of its prod- 
ucts, was the cause of the segregation of 
the people into small villages, and possi- 
bly of their establishing small outlying 
camps for the purpose of being, at certain 
seasons, near points suitable for such oc- 
cupations as are above noted. 

The importance of the collection ex- 
hibited in these ca<%es is chiefiy that it 
indicates the character of the culture of 
the people, the location of their habita- 
tions, burial-places, caches and mounds, 
as well as that it shows something of their 
resources, industries and customs. It is 
undoubtedly the largest archaeological col- 
lection from the Saginaw' valley, and was 
made and presented to the museum by 
the writer, whose investigations of the 
region, although supplemented by later 
work, were chiefly accomplished during 
the period from 1883 to 1891. Practically 
all the objects to be found on the surface 
of the particular sites from which the col- 
lection was obtained have been secured; 
but it is probable that further search, 
especially below the surface and in the 
neighboring fields, would bring to light 
other specimena of similar nature. 

The Saginaw valley, including the en- 
tire area draining into Saginaw Bay, occu- 
pies the east- central portion of the south- 
ern peninsula of Michigan. It is a well- 
watered, level country, formerly covered 
by dense forests of pine, oak, elm, ash, 
maple, hickory and other trees. The low- 
lands are occupied by swamps, which in 
places are largely grown up with wild 
> rice, known to botanists as Zizania aqua- 
tica Linn, a staple produced by nature in 
such abundance that it was of great im- 
portance to the primitive people of the 
region. The streams which were of the 
most importance to the prehistoric in- 
habitants of the valley were the Saginaw 
river and its main tributaries, including 
the Shiawassee, Flint, Bad, Cass, Titta- 
bawassee and their branches, while the 
Pigeon, Sebewaing, Kawkawlin and Rifle 
were not unimportant. Bordering the 
lower courses of the rivers there are 
numerous bayous with low sand ridges 
scattered over the land between them. At 
the head waters the streams flow more 
swiftly and undercut their banks, and 
large bayous and swamps are less fre- 
quent. 

Chert or impure flint was extensively 
quarried and chipped into implements by 
the prehistoric inhabitants of the valley, 
and in the chipped implements found on 
the village sites and hunting grounds this 
material largely predominates. This out- 
crops in a nearly circular line cut by the 
head waters of the Cass, Shiawassee and 
Tittabawassee, and intersecting Saginaw 
Bay near Point Lookout and Bay Port. 



' When white men first visited this region, 
it was inhabited by the Ojibwa IndiaDs. 
The prehistoric vHlages were located along 
the streams, because of the importance of 
water, wild rice, fish and the land animals 
which frequented the river banks for food 
or visited them for water. Fihttiermore, 
the canoe was an easier means of trans- 
portation than the trail, and even trails 
were more easily formed along the ridges 
parallel to the livers or along the banks 
than elsewhere. The outcrops of chert 
and pipestone also are exposed by the 
rivers, while in other plaq/ss they are cov- 
ered with soil From such exposures 
canoes could easily descend to villages 
along the rivers, while to carry the mater- 
ial by trail to inland settlements would 
have been laborious. 

The evidences from the numerous vil- 
lage sites and the burial-places, mounds 
and other remains, indicate that the con- 
ditions of life in prehistoric times were 
similar to those which existed when 
the Indians were first met by white men. 
Fragments of pottery ; pebbles which have 
been burned and broken, probably while 
used as supports for the round-bottomed 
pottery cotfkiog* vessels ; asbee and char- 
coal ; the broken bones and shells of ani- 
mals; arrow, knife, spear, scraper and 
drill points of chert ; points made of bone, 
for arrows or awls; celts or chisels; ham- 
mer-stones; grooved axes; ornamental 
objects, etc., — all are to be se^i in this 
case. A number of such objects when 
found on the surface of the ground at a 
particular place, especially if pottery is 
present, constitute the evidence which 
proves the spot to have been a village site. 
Charcoal and ashes alone are not conclu- 
sive proof of a village site, since such re- 
mains may have been left by white people 
of recent times. 

. ' »i ■ 



Totemlsm in Australia. 

The religious side of totemism is indi- 
cated in the 'Intichinma' ceremonies of 
the Arunta tribe, which are directed ap- 
parently solely toward the end of increas- 
ing the supply of the totem animals and 
plants of the district, each totem group 
being charged with the treatttient of its 
own totem object and its multiplication 
for the benefit of the other members of the 
tribe. 

The well-known prohibition against 
killing and eating the totem seems to hold 
in this region, but tradition and ceremony 
point to a time when this was not the case. 
This economic explanation of the custom 
is the first satisfactory one yet offered and 
is plausible, though it may not hold for 
other parts of the world. The social as- 
pect of totemism with its marriage regu- 
lations still remains a problem. 
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Ck>lo8Beum of Borne. 
The Colosseum of Rome was built to 
accommodate 100,000 spectators. It was 
120 feet high and covered i^ acres of 
land. 
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StalMlita are composed of calcium car- 
lioiiBte Rud Kome accidental impurities, 
are classed as a variety oE calcice or ara- 
-gonile, aod occut in most of the cav^ of 
the earth. 

' Tbe wondrous beauty of some caverus 
is due to the abundance of their calcile 
formations; and these objects, curiously 
resembliog nearly everytfaiag tbat nature 
or art prodnces, cannot be formed unless 
-water drips so very slowly from tb^ roof 
of the cavern that it leaves some of the 
limestone it bas hold in solution behind it 
as tbe drops fall to tbe floor. The bit of 
mineral left on tbe roof receives a tiny 
accretion of lime from the next drop, and 
so the pendant mass, assuming tbe most 
icurioai forms slowly grows downwardand 
outward, sometimes round and slender 
and again broad and massive. 

A cavern discovered in the Copper 
-Queen Mine, at Bt:it>ee, Arizona, contatn- 
-ed what was considered from a collector's 
point of view tbe finest stalactites ever 
found. Delicately ta.ntastic in malce up, 
-some of the stalactites were so thin and 
broad as. to suggest a. waving. fl9g, some 
showed pearly tlntings and others varying 
shades of green,:£ansed by tbe. copper- 
laden drippings. ' The removal of these 
stalactites was made necessary for the 
further devet<^ment of tbe mln^, and tbe 
best of them are now in museums and pri- 
vate collections all over tbe world. The 
-New York Museum of Natural History 
lias one of its largest cases filled with 
these stalactites. 

Early in January there was discovered 
at a lime quarry near Somerville, N. J., a 
series of narrow cavities, one about loo 
feet long, which contained many graceful 
stalactites depending from a snow white 
Toof. Tbe owner of the property ha^ no 
realization of the value of the discovery 
"because he permitted any one to enter, 
and with tbe usual results, — vandalism. 
It is said that not one of tbe stalactites of 
the long apartment were left in place. 
Properly guarded as soon as found, and 
then nicely developed, these caverns, so 
-near to a great many people, should have 
yielded both pleasure and profit. 

The small caverns are generally the 
most lieautiful. Diamond Cave, of Ken- 
tucky, and Organ Cave, of Virginia, are 
very much more beautiful tban are the 
Mammoth or Wyandotte with ibelr miles 
of passageways. In toe Organ Cave the 
sweetest tones may be elicited by striking 
Avlth 8 stick tbe slender columns of drip 
stone. The Adelsberg, in Austria, is the 
finest of tbe European caves. But on tbe 
whole our caves are much more extensive 
. than those of Europe, and some are just 
as varied and picturesque as the show 
caves of that country. 



EpidvU.—Tbe finest crystals of this min- 
eral occur in an epidotic schist at Unier- 
sulit»cthal. Pini^au, nssoclated with as- 
bestos, adularla. apatite, titan it e, etc 
The cryst:tls are a pistachio-green, often 
transparent, complex of form and are usu- 
ally found in splendid groups or hunchts, 
and always have bet;n much prized by 
collectors. Until recently there - was nc 
important American locality. Late in 



STALACTITES, BISBEE. ARIZONA. 

1901 there was a remarkable find of epl- 
dote in tbe Green Monster Mine at 
Ketchikan. Alaska. These epidotes rival 
the Tyrolese specimens but ere entirely 
different, being much stouter, often doub- 
ly terminated and twinned. Some of tbe 
smaller groups are nicely associated with 
quartz crystals, which have a greenish 
tint, and these make very attractive speci- 
mens. The finest of these epidotes thus 
far mined was sold for $50. 

A DIamonil Is as much alive as a man. 
Thus declares Prof. Von Schroen, of the 
Naples University. According to him, 
tbe so called Inorganic bodies possess 
quite as much life as organic ones. He 
also claims to have photographs of tbe 
chief events in the life of a crystal, from 
Its birth onward. One ot the most curi- 
ous of these Is thus described: "The crys- 
tal meets another one from a different 
mother. Tbe two strike at each other; 
they fight, strive and clasp with each 
other. It is war to the death. It Is a 
case of the survival of tbe fittest One 
must die. But no two crystals from the 
same mother ever fight, no matter when 
they meet" In this particular crystals 
seem to be superior to human beings. 



tains 65^ of silver. It occuis massive, 
compact and crystallized. Some crystals 
found at Chanaicillo, Cbilt, were three 
inches long and transparent. Tbe rich 
ruby color fades on long exposure to the 
light, and tbe once transparent crystals 
become opaque In consequence. There Is 
a splendid suite of crystals of proustite in 
one of the cases of the American Museum 
of Natural History, over which Is spread a 
blanket of black velvet to exclude tbe 
light, but which may be lifted by visitors 
to view tbe crystals. 

Mlnefak tn Poetry. There is poetry in 
crystals, but there Is little abont crystals 
in poetry. As a subject, minerals have 
engaged the poet's muse but rarely. Some 
of the gem minerals have been used by 
poets as a symbol of color, as "A sea of 
sapphire set In emerald," "ml)y lips," 
"topaz hair," "eyes like diamonds," 
"amethystine hues," etc. 

If poetry Is tbe language of the Imagi- 
nation then surely some of Nature's dainty 
work, with her subtle chemistry in the 
building of Ideal forms and coloring them 
with exquisite tints in the caverns of earth, 
should appeal to poets as worthy of de- 
scription in verse. 

Green Gem Stooes in jewelry are now 
ultra- fashionable, and prices for semi- 
preclons stones of good green color have 
considerably advanced. Of these stones 
the ino9t sought fdr ii chr^soprase, a green 
variety of qnarte,-of' which a- vein of finest 
quality was discovered in Tulare County, 
Calif., a few years ago, but which was 
soon exhausted by mineral collectors. 
Totirmallnes of deep green color fetch 
upward of tjo per carat^ according to 
brilliancy, but they are not bard enough 
to stand constant wear. The emerald, of 
course, leads all ttie green colored gems 
because of its distinctiveness and rarity in 
good specimens. 

Aifaeitai is in growing demand for com- 
mercial purposes. Tbe mines of tbe Tbet* 
fort district. Quebec, furnish most ot tbe 
asbestos that comes to this market. The 
rock m which tbe asbestos occurs Is of 
a gray or green serpentine, the veins of 
asbestos varying from a mere thread to a 
thickness of six Inches. Veins of two and 
a half inches and upward are regarded as 
"extra No. i," and from this is spun tbe 
thread from which fire-proof curtains, fire- 
place mats aud kitchen accessories are 
made. The shorter fibres are ground up 
for use as a plastic for pipe and boiler 
coverings and steam packing. The best 
quality of asbestos Is worth about $300 a 



No Diamonds Found In Uontana. 
State Senator Hobson, who Is largely 
interested in the sapphire diggings In Fer- 
gus County, declares the story in circula- 
tion throughout the East of the many 
diamonds being found in this State is a 
myth. The stone tbat is creating all the 
furor Is a hard white sapphire. 
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OONVBNIBNT DBVBIiOPING. 

Tbe method of **stand*' development 
which has latterly been so much advo- 
cated and would seem to have become so 
popular In Germany, presents nothing^ 
really new in principle, but has been more 
or less perfected in detail, and, moreover, 
has been brought so much more within 
the sphere of daily photographic work by 
the introduction ot the newer non-staining 
developers, that it deserves the careful at- 
tention of every photographer who wishes 
to be acquainted with all methods that 
are likely to be helpful to him. 

The plates, instead of being developed 
singly in dishes in a horizontal position, 
are placed, several at a time, in a vertical 
position, in suitable grooves in a trough or 
tank made of papier mach6, celluloid, 
porcelain or glass, and provided, if possi- 
ble, with a deep lid which will exclude 
both dust, and, to a certain extent, air. 
Papier mach6, wood pulp and celluloid 
are less likely to break the plates than 
porcelain or glass. Glass has the advan- 
tage over the other materials that it allows 
the plates and the liquid to be seen, but 
the disadvantage that it affords practically 
no protection from light. On the whole 
my own preference is for tanks of cellu- 
loid, papier mach^, or some similar ma- 
terial. The plates may drop into fixed 
grooves, or what is rather more conven- 
ient, may be contained each in a separate 
holder so that any plate can readily be 
lifted out and eauunised. Various forms 
of tank for the purpose are now on the 
European market; the best of them are so 
arranged that the lower edges of the 
plates do not actually rest on the bottom, 
but are supported from lo millimeters to 
20 millimeters above it. 

The tank is filled with a relatively dilute 
developing solution, and the time required 
for development may be made to vary, at 
will, from fifteen or twenty minutes to 
ten, twelve or fifteen hours by simply 
altering the degree of dilution of the de- 
veloper. It will be seen at once that for 
this process we require developers that 
are not very readily acted on by air and 
are not liable to produce stains. Most of 
the newer developers can be used, but 
pyrogallol is not very suitable. In Grer- 
many a favorite developer for the purpose 
is glycin made up according to the usual 
formula: 25 grams of crystallized sodium 
sulphite are dissolved in 40 cubic centi- 
meters of hoi water, 10 grams of glycin 
added, the mixture heated to boiling and 
50 grams of potassium carbonate added 
gradually. The mixture is kept in well- 
closed bottles and is well shaken before 
being measured off. For stand develop- 
ment it may be diluted with 50 times its 
volume of water, and development will 
then require about an hour if the plates 



have received a normal exposure; if they 
have been over-exposed fifteen minutes 
may be sufficient. By incr#»asing the de- 
gree of dilution, the time of development 
may be increased to almost any desired 
extent 

The writer used with satisfactory results 
ortoj, adurol, metol, hydroquinone, and 
tlve still newer developers, Imogen and 
Unogen-sulphite. The mixed developer, 
made up in accordance with any of the 
formulas given in a previous article, may 
be diluted with from five to ten times its 
volume of water or even more. It is im- 
portant to observe that the proportion of 
sulphite m the solution should be kept as 
low as is compatible with the prevention 
of discoloration, because of the slight 
solvent action exerted by this salt on 
silver bromide. 

The first advantage of the method is 
that development proceeds so slowly and 
regularly that a few minutes more or less 
makes no practical difference in the result, 
and consequently plates which have re- 
ceived different exposures can be de- 
veloped together and each^ean be removed 
at the most suitable time. Secondly, 
plates which fot one reason or another, 
exclusive of exposure to light, show a ten- 
dency to fog when treated with developers 
of ordinary strength, will often yield 
brilliant negatives with a much weaker 
developer. Further, there is for the pro- 
fessional worker a considerable saving of 
time and trouble. A dozen plates can be 
developed at once, and if the exposures 
have been fairly correct, frequent examin- 
ation of the negatives is unnecessary, and 
it is therefore possible to get on with 
other things while development is proceed- 
ing. If the developer is made sufficiently 
dilute, a business mac may set develop- 
ment going before he leaves home in the 
morning and find his negatives ready for 
fixing when he gets back in the evening. 
If desired, the process may be allowed to 
go on through the night In such cases a 
very dilute developer is required, and it is 
advisable to have rather more space be- 
tween the plates than is necessary with a 
stronger developer. 

•When the exposures are uncertain, and 
may vary widely, each of the plates should 
be examined after they have been in the 
developer, say, ten minutes, and any that 
show signs of excessive over-exposure or 
under- exposure can be removed and treat- 
ed specially. It may be well to point out 
that the indications of under or over-ex- 
posure will not be quite the same as when 
using developers of full strength and a 
little experience is necessary in order to 
read the indications correctly. — Anthony's 
Photo. Bull. 



able in tbe case where sitters have been 
very fully lighted, and there is an absence 
of shadow or dar^:' portions in the picture. 
A solid printed picture will first show 
signs of decay in the half-tones, the dark- 
est portions not being so noticeable, and 
a black dress will appear to wear better in 
a picture than a lighter or middle-tint one. 
If any one closely studies the numerous 
examples to be seen in any large family 
album it is mure than likely that he will 
be forced to the conclusion that a lightly 
printed picture does not last as well as 
one printed darker and toned to a good 
purple black, while photographs enamelled 
by means of collodion seem to be proof 
against tbe fading so noticeable in other 
example.^, where enamelling has been pro- 
duced by means of burnishing; in the 
latter case the chief characteristic of such 
a treatment being their liability to turn 
yellow, while carbon prints, both in enam- 
elled and simple form, are as permanent 
as any one can desire, any deterioration 
being generally attributable to an abrasion 
of their surface.— Brit Jour, of Photog. 

A New Substance. 
We learn through the American Chem- 
ical Journal that Professor Holmes has 
discovered a substance which will bear 
the ponderous name of paranitrobensoyl- 
ureaorthosulpbonic acid. We fear the old 
silver stained veterans would hardly sur- 
vive the shock if this acid should ever 
enter the darkroom. It is quite possible, 
however, that it may be utilized in pho- 
tography, as Professor Holmes reports 
that it forms salts with silver, potassium, 
sodium, etc. The silver salt would main- 
tain its identity under the following for- 
midable combination of letters—paranitro- 
benzoylureaorthosulphonate of silver. 



-4*- 



Fading ot Photographs. 
The one great lesson to be learned from 
a close scrutiny of a family album is doubt- 
less the liability of photographs to fade, 
especially those printed on certain classes 
of paper. This fading is also more notice- 



Big Bleotrloal Plant Ibr St. Louis. 
The electrical plant at tbe St Louis 
World's Fair will be twice as large as any 
ever seen at an exposition in this country, 
and larger than any ever provided at an 
exposition anywhere. A plant of at least 
30,000 hp. is contemplated, and work upon 
it has begun. The most attractive use of 
the lights will probably be in connection 
with the cascades. It is expected to intro- 
duce an entirely novel effect, and one 
which at tbe same time will be in con- 
formity to tbe other features of the expos- 
ition. Back of the cascades powerful 
electric lights will be introduced, which 
will illuminate the broad sheets of water 
and make them visible at night from fuUy 
half the points on the grounds. Tbe idea 
of throwing powerful lights on cascades 
and fountains from the outside has been 
carried into effect before with pleasing 
results, but the visibility of the mechanism 
destroyed the illusion. 

^fH^ 

Hall of Fame. 
The selection of the additional 21 names 
for the vacant panels in the Hall of Fame, 
in New York, has been postponed till 1905. 
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ADVANCBMBNT IN APPLIED SOIBNCE 
BY R. I. GEARE. 

One of the wonders fif the 19th cenlury 
inventions was the Hoe octuple printing- 
press. Without tearing the paper or get- 
ting out of adjustment, it automatically 
prints, cuts, folds and counts 1,600 papers 
a minute, weighs about 60 tons, and is 
composed of 65 000 different parts. It is 
the result of inventive genius of Messrs. 
Hoe and Tucker, who secured their first 
patents in 1859. Tbe first machine was 
set up in the office of the New York 
Tribune. 

A machine called the ''linotype/' was 
devised a few years ago by Ottmar Mer- 
gen thaler, a Baltimorean, for setting type. 
The saving of time is enormous, and its 
practical utility is best proved by the fact 
that although the cost is $3.coo each, over 
5,000 of them are already in use in the 
United St: tes alone. 

The art of photography has advanced 
with rapid strides of late years. At an 
early date alchemists discovered that fused 
chloride of silver would blacken upon ex- 
posure to light; later it was noticed that 
the salts of silver turned color when simi- 
larly exposed. These discoveries may be 
regarded as the working principle in pho- 
tography. In 1839, Daguerre perfected 
the process called after his name. It con- 
sisted of a polished silver-surfaced plate 
upon which vapors of iodine had formed, 
thus producing a layer of iodide of silver. 
After exposure in a crude camera, the ob- 
ject was' made visible to the eye by sub- 
jecting the sheet to the vapors of mercury 
and this was th6 beginning of practical 
photography. In 1851, the collodion proc- 
ess was inaugurated. The iodide and 
bromide of silver are used very extensive- 
ly for preparing the film for exposure in 
tbe camera. Of late years the film camera 
has met with great approval for taking 
snap-shots, wherein a minimum of space 
compensates for accuracy in detail. There 
are numberless grades and makes now on 
tbe market. 

One of the latest discoveries in the 
world of physics was the liquefaction of 
air. Chlorine gas was brought to a lique- 
fied state as early as 1805, by Northmore, 
and again in 1823. by Faraday. A little 
while afterward sulphurous acids were 
converted into liquid form. In 1834, car- 
bonic gas was liquefied by Thilorier. 
Meanwhile Perkins (1823) had been ex- 
perimenting with the liquefaction of air, 
but, although there were many attempts, 
practical results were not attained until 
1877. Oxygen and hydrogen gases had 
been liquefied Independently by several 
physicists of note, and since these are the 
principal constituents of the ordinary air, 
the liquefaction of tbe combination might 
be expected to soon follow. 



Liquid air, which has created so much 
wonder by its startling action upon differ- 
ent substances, is simply air 'which has 
been compressed and cooled to what is 
called its **critical temperature," i. e., the 
temperature at which it passes into an- 
other state of matter.^n this case from 
gas to b'quid. Tbe same is accomplished 
when tbe air is compressed to ^^^ of its 
volume, i. e , a pressure of about 2,000 lbs. 
to the square inch at a temperature of — 
312® to —315**. This is done by machines 
devised for the purpose, in which the air 
while compressed is at the same time 
cooled. The drop in the temperature is 
effected by a process known as self-in- 
tensification, through which the liquefymg 
air is made to supply its own cold. Tbe 
process is simple, although long. The 
general opinion with regard to the newly 
discovered liquid now seems to be that its 
use will be confined to refrigerating and 
explosive purpose.*). There is apparently 
no way to confine it, for upon heating it 
in a closed space, the pressure will reach 
12.000 lbs. to the square inch. For this 
reason it is at present inadmissible as a 
source of power for locomotion. 

Until electricity can be directly pro- 
duced from the combustion of coal, the» 
steam engine will probably continue to be 
used. The invention of the steam engine 
goes all the way back to the second cen- 
tury before Christ, when Hero is said to 
have made the first one in Alexandria. 
Nearly eighteen centuries passed before 
active interest in this form of machine 
was revived, and the work of James Watt, 
preceded by the experiments of Branca, 
Papin, Newcomen and others, has now 
resulted in the almost human locomotive 
of the present day. The stationary engine 
may be mentioned here, and the rotary 
style known as the "turbine" is perhaps 
the most successful as regards high speed. 
In this form of engine jets of steam are 
directed against the buckets in the same 
way as water on a water wheel. 

The first locomotive to run on rails was 
Trevi thick's (1804) and was built in Wales, 
while the first one to run on rails in this 
country was the * 'Stourbridge Lion," im- 
ported from England in 1829; a model of 
this engine is in the National Museum. 
The first railroad in the United States 
was built near Quincy, Mass., in 1826, a 
small affair, but the growth in track-bnild- 
ing may be imagined from the statement 
that there are now in use not far from 300,- 
000 miles of tracks in the United States, 
counting secon'l tracks and sidings. 

Many of the same men who experiment- 
ed with the steam-engine also applied 
themselves to the invention of boats which 
could be propelled by steam, but it was 
not until the nineteenth century that this 
form of vessel was put into practical use. 
The first steamboat was built in 1 801 by 
William Symington, and was used on the 
Forth and Clyde Canal in 1802. In 1804 
Colonel John Stevens made a steamboat 
on the Hudson river. Three years later 



Fulton built the * 'Clermont," and thus 
established steam navigation between 
New York and Albany. The first steam- 
boat to run on the Mississippi was the 
* 'Orleans," built by Fulton and Living- 
ston in 1811. and is recorded as having 
steamed from Pittsburg to New Orleans 
in 14 days. In 18T9 the ''Savannah*' made 
the first trans- Atlantic trip in 26 days, 
having only a tonnage of 380. Five years 
later an English steamer went to India 
around the Cape of Good Hope. The 
later improvements both for river and 
ocean travel are now well-known, the lat- 
ter class including such magnificent ships 
as the "Celtic," ''Oceanic," "Kaiser Wil- 
helm," "Deutschland," etc. The maxi- 
mum speed of the last mentioned is 23. 5 
knots per hour. 

The application of steam engines to war 
vessels was made in 18 14 by Fulton for 
the defense of New York harbor ; the first 
ship thus fitted up was the "Demologos." 
The development of this industry is one 
of the most stupendous in the world's his- 
tory, as may be inferred from the fact 
that in 1898 the tonnage of the war ships 
of the six leading navies of the world 
aggregated the enormous total of 3,631,- 

932. 

During the latter years of the century 
engineers devoted considerable attention to 
the development of the steam turbine, one 
of the oldest forms of steam engines. Its 
simplicity and compactness of form are 
among its principal advantages. It re- 
quires very little attention and has few 
valves or rubbing surfaces. The wear of 
the blades is said to be almost inappreci- 
able where superheated steam is used. 
At the Paris Exposition, 1900, the de 
Laval Company exhibited a 300 horse- 
power turbine wheel in which the blades 
sbowed no apparent wear after seven 
years use. One of the largest steam tur- 
bines was made by the firm of C. A. Par- 
sons and is now in use in Elberfeld, Ger- 
many. 



Commerce and Veraels. 

The enormous proportions attained by 
modern commerce is well illustrated by 
the tonnage of the new ships built from 
year to year. For instance, in 1900, there 
were constructed a total of 1285 vessels of 
over 100 registered tons. Of this number 
319 were sailing vessels, and 966 steam- 
ships; 698 of these were built in England 
or her colonies, and 197 or only 15% of the 
total numl>er were constructed in the 
United States. 

The total capacity of the American 
built vessels is about 300,000 tons burden. 
This seems like a goodly amount; still its 
insignificance is well illustrated by the 
fact that it would require eight months 
for a fleet of this tonnage to transport 
from Baltimore to Marseilles the coal im- 
ported by the latter city in one year, pro- 
viding that we were fortunate enough to 
supply the entire amount that they an- 
nually consume. 
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HBW PLiNT FOB COUPBBSSBD AIB. to receive the air. The falling water Is air at a pressure of 8; potmds to the square 

Bv HARVEY H. BRiGGS. Conducted to the top of the Iron pipe and inch. The bead of water is iSjj feet, tbe- 

C Compressed air has been growing in discharged therein, the water falling doira diameter of the sbart 34 feet, depth of 

favor among the modern machine shops through the pipe to the bottom of the abaft 303 feet, and diameter of compressor 

in tbls country until it is difficult to find a shaft and reluming to the surface. The pipe 14 feeL The air will be transmitted: 

shop without an air compressor. Com- shaft Is made large enough to allow the at a distance of four miles witb a loss iib 

pared with tbe other method of trans- water to return to the surface within the transmission of not over 3 per cenL The- 

mitting and distributing energy, it has no shaft on the outside of tbe down flow pipe, only expeose attached to sucb a plant is- 

eqnal in economy, convenience or safety; Tbe falling water entrains the air in the practically its first cost of constnictioo. 

bot compressed air has been obtained only form of bubbles and carries these bubble s It works itself and requires no attendants- 

to the bottom of the shaft; at and no costly fuel. 

~— - - - this point tbe air separates from While this is the first plant of its kind.' 

the water, the air remaining in to be built in this country, it is not an ex- 
tbe lank below, tbe water con- penment, as a similar plant is running ia 
tinulng on its course up tbe Magog, Canada, furnishing power for tbe- 
shaft and into the stream. A Dominion Cotton Mills Company. An- 
pipe is connected with the sep- other plant is in operation at Ainswortb.. 
arating tank, and through it the British Columbia. The Norwich plant is,. 
air is conducted directly to the however, much larger than either of the- 
cylinder of an engine. As tbe Canadian compressors and is the firat one- 
pressure under which the air is whero power will be furnished to an entire- 
delivered depends solely on (be city. All the large concerns are making:^ 
weight of tbe cetaming column preparations to use tbe air in place of 
of water, any pressure desired steam, and the starting of tbe plant is- 
may be had by sinking the shaft awaited with much interest, 
to a greater or lesser depth. The Norwich plant has been constructed' 
The company in looking over at a cost of alMut (500.000, and its success- 
the Eastern part of the United is likely lo tie followed by the building ot 
States for a favorable place to olhers on tbe same stream. Within a. 
locate such a plant, found an distance of three miles the company caa 
ideal spot on the banks of the build two more compressors. While the- 
Qninebang river in the eastern local demand will not require all thre^ 
part of the town of Norwich, compressors, in the event of the construe- 
' andb^an'the c6ilstrijct16n'of a "tlon'-of 'ihe'otber'tw'o; a'pipe'line'wHVbe- 
dam and the sinking of a Ehaft laid to New London and Groton, a dis- 
there during tbe late summer of tance of fourteen miles, to supply those- 
iSgg. The darning of the stream places with pawer. The trial of the new^ 
proved a longer and more diffi- compi%ssor will be made in a short tinie-,. 
cult task than was at first ex- and its opieration wtll be watched with no-- 
peeled, and the partially com- little interest by everyone in that vicinity,, 
pleted works were washed away and scientists and mechanics throughout 
several times in freshets before the country. Col. John A. Inslee, of Phil- 
they were made formidable adelphia, and a corps of assistants has 
enough to withstand the swift superintended the building of the plant, 
current of the river. The sink- The accompanyingcutsbows a fectional 
ing of the shaft occupied more perspective view of the compressor. Tbe 
time than it was considered nee- working of the compressor Is as follows; 
essary to sink two similar holes. The water is conveyed to the tank B 
It has been sunk through solid Ihrcugh the penstock A, where it ri&es to- 
rock to the depth of over two the same level as tbe source of tbe supply, 
hundred feet, and so baiardous In order to start the compressor the head- 
has been the work that local piece J must be lowered by means of tbe- 
laborers would not engage in it, 'handwbeel f, so that tbe water may be ad- 
and it was necessary to secure milted between (be two castings b and c 
miners from Kentucky to drill The supply of water lo the compressor is 
by means of a mechanic^ air compressor down into mother earth. A heavy slone governed by the depth lo which the bead- 
operated by steam or some other power. and cement dam has been constructed jriece is lowered into tbe water. 'Tbe 
The new method of securing compressed across the river in a narrow gorge, and water enters the compressing pipe be- 
air from the direct action of a water-fall the shaft has been sunk to the depth of tween the two castings b and a, passins 
has been utilized, and the first hydraulic 303 feet. It is 24 feet in diameter and among, and in the same diicctioo as the 
compressed air plant in the United Sutes flanges at the bottom to the diameter of small air inlet pipes. A partial vacuum is 
will be set in operation at Norwich. Conn.. 50 feet. At (he bottom there is also a created by the water at tbe ends oJ these 
within the next few weeks. storage chamber, extending horiiontally small pipes, and hence atmospheric press- 
Tho plant at Norwich has been in the one bandied feet from the shaft, and ure drives the air into the water in in- 
course of construction for the past two 34 feet high. The steel tube and lining numerable small bubbles, which are car- 
and a half years by the Continental Com- has been placed in the shaft, and with a ried by the water down the compressing 
pressed Air Company, of Philadelphia, few more finishing touches it will be ready pipe C. During their downward course 
The idea of the method is as follows: A for use. There has been laid to the city with tbe water the bubbles are compressed. 
shaft is sunk into the earth, near a water- and through tbe principal streets 16 inch the final pressure being proportional to 
fall, lo any desired depth; an iron pipe is iron pipes which will conduct the air to the column of return water in the shaft E 
placed within the shafl; at the bottom of the roanufactuting concerns. and tailrace F. When they reach the dis- 
this Shaft is a tank or separating chamber This plant will give 1,365 horse-power in perser K. their direction of motion is 
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changed, along with that of the water^ 
from the vertical to the horizontal. The 
disperser directs the mixed water and air 
towards the circumference of the separat- 
ing chamher D. Its direction is again 
changed towards the center by the apron 
L. Prom thence the water flows out- 
wardly and, free of air, passes under the 
lower edge of the separating chamber. 
During this process of travel in the sepa* 
rating tank, which is slow compared with 
the motion in the compressing pipe C, the 
air by its buoyancy has been rising through 
the water and pipes M, M, from under the 
apron and disperser, to the top of the air 
chamber D, where it displaces the water. 
The air in the chamber is kept under a 
nearly uniform pressure by the weight of 
the ascending water m the shaft and tail- 
race. 

The air is conveyed- through the main I 
up the shaft to an automatic regulating 
valve, and from thence to the engines. 
When sufficient air has accumulated in 
the separating chamber to displace the 
water almost to the lower end of the com- 
pressing pipe, it escapes through the blow- 
off pipe H. 

COIiOBADO HIQH WATS and BYWAYS. 

BY H. A. CKAFTS. 

Both the climate and soil of Colorado 
are favorable to good roads, which are 
now exciting '^so much attention. Topo- 
graphically the roads must be divided into 
two classes— the- mountain road and the 
plains road. It will, of course,^ requfre 
more time, more people, and more money 
to make the roads perfect With an area 
of more than 103,000 square miles, and a 
population that has^ but recently passed 
the half million mark, it is not to be sup- 
posed that the best of roads can be se- 
cured Yet considering all things the 
roads of Colorado are remarkably good, a 
fact not so much attributable to the ex- 
penditure of money and labor, but to a 
dry climate and a firm soil. 

The plains, which constitute about one- 
third of the state's area, are composed 
largely of clay, with a sand and 'gravel 
mixture in places. Indeed so large a com- 
ponent part of the soil is clay that the 
brick-makers have but little difficulty in 
finding favorable locations for their yards. 
The Colorado manufacturer can find a 
good clay bed upon almost any knoll uppn 
the prairie lands, and he takes the clay 
from the surface down to a depth from 
tliree to six feet The clay, called **dobe," 
is dry and sun-baked, and this constitutes 
the greater part of the plain's surface. 

It will readily be seen how it should 
make good roads. Unless thoroughly 
soaked it is almost as hard as a rock, and 
will wear under the pressure of heavy 
loads or constant attrition. An ordinary 
rain will moisten it, say to the depth of an 
inch or two, which makes it a little sticky, 
without weakening its substance. A day's 
sun and wind will dry it out, and the sur- 
face of the ground, though somewhat un- 



even, will be as hard as ever. 

Originally the roads of Colorado, at 
least those upon the plains, followed the 
shortest line between two given points, 
making due allowance, of course, for an 
occasional slough or quicksand, or a butte 
on a ridge of rocks. The rivers were 
forded or ferried, and, when one track be- 
came worn or washed out, a new one was 
formed by its side. Now and then there 
was a sandy .flat to pull through, and oc- 
casionally a piece of stony country to 
shake things up and make the drivers 
cross; but as a ^M4K>le the roads wound 
over the undulating plains in easy cmves 
and afford no serious obstacle to easy and 
continuous progress. 

But, with the gradual settlement of the 
country, due regard had to be paid to 
section lines, and the old pioneer freight- 
ers cursed the day when the homesteader 
began to get in his work. For they not 
only lengthened his journey, but crowded 
him aside into many a slough or sand-bed 
that required any amount of fiagelation 
to pull through, and not infrequently mired 
hira down. Still even to this day there 
are long stretches yet unimpeded by fence 
or irrigating ditch, where the traveller 
steers his course dead before the wind as 
a sailor would say. 

Nor must it be supposed that the advent 
of railroads has done away with that an- 
cient highway known as the **Old Over- 
land Trail." In places its original course 
has been changed to conform with the 
requirements of landed prefvietorahip, yet 
its general trend remains unimpaired, and 
at nearly all times of the year the prairie 
schooner may be seen pursuing its labor- 
ious journey along its narrow and sinuous 
pathway. From the eastern boundary of 
the state it follows the South Platte valley 
to Denver and then, turning northward, 
follows very closely its origiBal counse as 
far as the Cache la Poudre river, where it 
turns again slightly westward, and, enter- 
ing the foothills, winds onward into Wy- 
oming. 

From Missotui to Oregon and Washing- 
ton a restless tide of humanity flows and 
ebbs along its dusty track. In nearly 
every case they go in trains of from three 
to a dozen wagons, drawn by weary and 
foot- sore horses or mules, bearing the sun- 
browned wives and children, and the few 
household goods of the unkempt drivers, 
who for miles trudge by the wayside. 
Will they ever reach that haven of rest 
that they so eagerly seek ? 

But the settlement of the land not only 
changes the direction but the character of 
the roads. Of course, they do not run on 
so easy grades as they did under the old 
conditions, being now confined within 
arbitrary limits. Irrigation probably 
works more damage to Colorado roads 
than any other one thing. Seepage will 
change a nice, long, level stretch of road 
to a veritable slough, and then the whole 
has to be ditched and turo piked. The 
farmers in many cases are neglectful in 



their irrigating and permit their waste 
water to flood the roads. Storage reser- 
voirs, that are now multiplying upon the 
plains in eastern Colorado, are another 
menace to adjoining highways. Some- 
times they break their banks and flood 
the roads, or their banks slowly seep and 
fill the ruts with water. Against the ne- 
glectful handling of water, whereby coun- 
try roads are damaged, there is a law 
making the offense a misdemeanor, and 
prosecutions occur very frequently in the 
agricultural districts under its provisions. 

It cannot be said that the public high- 
ways improve greatly with the settling up 
of communities. The damage from flood- 
ing and seepage increases, and there is an- 
increase in the use « of heaiijly- loaded 
vehicles, which, passing to and fro over 
the roads in all weathers, cut it up into 
ruts, which, even when the moisture is 
dispelled, leaves the roads in a very un- 
even condition. Then the roads necessar- 
ily cross andrecrossa mjrriad of irrigating 
ditches and laterals which are seldom well 
bridged. The bridge building is in nearly 
all cases characterized by an economy of 
material. The bridges are as a general 
thing both too short and too narrow and 
minus railings. The abutments are .sel- 
dom of a substantial character and the 
earth about them is gradually eaten away 
by the action of the water, and the bridge 
sags unevenly. The approaches also lack 
proper filling and are both narrow and 
steep. The culverts across the smaller 
latfrals are usually .constructed in a slov- 
enly manner, the plank covering frequent- 
ly becoming loose and getting askew. 
The plow and the grader are now used to 
a large extent on the Colorado country 
roads, and in time the roads will get 
properly shaped up and their roughness 
worn away. 

About the mountain roads and trails of 
Colorado a volume might be written. 
There are about 70,000 square miles of 
mountainous territory in the state; and 
nearly all of it is traversed by highways 
and byways of some kind. Where there 
are not mines, there are ranches that must 
have communication with the outer world. 
The roads designed for hauling from ithe 
mines to the railroads or reductkn works, 
are usually difficult of construction, being 
among the rockiest parts of the mountains 
and characterized by steep grades. There 
are stage roads that lead from the foot- 
hills far up over the passes of the conti- 
nental divide, crossing the divide some- 
times at an elevation of more than 10,000 
feet above sea-level. In many cases these 
roads are quite crude of construction, but 
they answer their purpose after a fashion, 
as the vehicles are light and are seldom 
very heavily loaded. 

In several instances the state has taken 
hold and constructed both mountain roads 
and bridges. But, considering all the con- 
ditions, the Rocky Mountain road is not 
so difficult of construction as might be 
imagined, Of course, curves must be 
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sacrificed to grades. Wide detours are 
often necessary in order to avoid high 
ridges and mountain ranges. But, wind- 
ing through all this immense labyrinth of 
hills are numerous narrow glades, canyons 
and gulches that offer an entrance for a 
highway. 

It must be remembered that the moun- 
tains are comparatively bare until an alti- 
tude of about 10,000 feet is attained, so 
that timber does not interfere greatly with 
the construction ot roads. The soil of the 
mountains is much more inclined to sand 
and gravel than that of the plains, so that, 
with the grades and the quick-drying sun 
and air, the roads are seldom muddy. In 
consequence of the cloud-bursts and heavy 
showers incident to the Rocky Mountain 
regions, the roads wash considerably, es- 
pecially on the steeper grades. The water 
during one of these sudden and violent 
storms, pours down the ruts of the road 
from a foot to two feet deep, cutting deep 
trenches and laying every boulder bare 
for the wheels to strike against in passing. 

In cases of this kind the usual way is to 
- turn a little to the right or left and bent a 
new trail. If the road is a county high- 
way the road overseer of the district is 
liable to call around in a week or two and 
repair the damages. Of course the sand 
washed out of these ruts must lodge some- 
where, and it is usually carried to the bot- 
tom of the hill and deposited there in the 
roadway to the depth of a foot or more, 
making more hard travelling. 

But the construction of the generality of 
Colorado mountain roads is a simple affair. 
A rock rolled to one side here and a root 
chopped out there, and the thing is done. 
Sometimes in swinging around the side of 
a hill, it is necessary to cut and fill, in 
order to level up the track. And there 
are instances when way must be made 
around a promontory of solid rock, and 
much blasting becomes necessary. But, 
by blasting on the upper side and filling in 
the lower with the broken fragments of 
rock and debris, a pretty good single 
track is secured. But it would be quite 
inconvenient for two vehicles to meet in 
one of these rocky cuts, for they could not 
pass, and one or the other would have to 
be unhitched and pulled back to an open- 
ing. In the construction of a state road 
in Lorimer county recently, several of 
these rocky cuts occur and the road, being 
too narrow for the passing of two vehicles, 
turning-out places were blasted out at in- 
tervals, so that by keeping a careful out- 
look ahead the traveller need not be con- 
fronted with one of these dilemmas. 

The rivers and creeks are, as a general 
thing, bridged with log or pole structures. 
In the more populous regions truss bridges 
with plank ffooring are found. The shal- 
low brooklets with smooth, gravelly bot- 
toms are forded. I remember one pic- 
turesque piece of mountain road, some 
two miles in length, that crosses and re- 
crosses the same small stream not less 
than thirteen times, and each crossing is 



made beneath an arbor of willow and 
quaking-asp branches. Occasionatly a 
long, steep hill is encountered, to climb 
which requires much hard pulling and fre- 
quent rests; and to descend which re- 
quires the use of stout wagon brakes. 
And. when brakes are not to be wholly 
tru«ited. they are supplemented by a good- 
sized tree, cut down and tied top fore- 
most to the rear axletree. 

Such a hill is Pingree Hill, on the road 
from Fort Collins to Rustic, in northern 
Colorado. In a space of two mites there 
is a sheer descent of twelve hundred feet. 
The road leads through what some might 
call a pass or gulch, but it is more like a 
winding stairway, with now and then a 
level landing, and then a curving, steep 
pitch between. Pinficree Hill leads down 
from the summit of what might be called 
a mountain plateau to the bed of the 
grand canyon of the Cache la Poudre 
river, and along this canyon the road con- 
tinues in close proximity to a stream until 
it rises over Cameron Pass and descends 
into North Park. 



The Western Interior Coal Field. 

The Western Interior Coal Field lies 
within the prairie plains of the Mississippi 
Valley in the states of Missouri, Kansas, 
Iowa, and Nebraska The coal of Ne- 
braska, however, says Mr. H. F. Bain, in 
Part III, of the Twenty- second Annual 
Report of the United States Geological 
Survey, now in press, is so small in quan- 
tity and so irregular in supply that the 
Nebraska portion of the Western Interior 
field may be neglected. The total area of 
the field approximates 66,000 square miles; 
the probably productive areas are: Iowa, 
10,000 square miles; Missouri, 14,000 
square miles; Kansas, 15,000 square miles; 
but the coal of this field is characteristic- 
ally patchy and irregular in distribution. 
The usual variation in the beds is from 
18 inches to 6 feet: but in some of the 
pockets coal 70 feet thick has been found. 

The development of the coal mining in 
this field has been determined chiefly by 
the location of the transportation lines. 
Thus, in Iowa, the Fort Dodge mining 
district in Webster County, the Boone 
County mines, the Des Moines mines In 
Polk County, the Oskaloosa mines in Ma- 
haska County, the mines from Ottumwa 
in Wapello County, through Monroe to 
Cleveland in Lucas County, the mines in 
Appanose and Wayne counties, and the 
mines in Adams, Taylor, and Page coun- 
ties ; in Missouri, the mines at Huntsville, 
Randolph County, the mines at Rich Hill, 
Bates County, and at Minden, Barton 
County, the mines in Schuyler, Putnam, 
and Adair counties, the Lexington district 
in Ray and Lafayette counties ; in Kansas, 
the Leavenworth mines, the Cherokee 
coal district in Cherokee and Crawford 
counties, the mines in Linn, Bourlx)n, 
Franklin, Atchison, and Osage counties: 
these have all been determined by the 
main east and west railway lines and their 



branches, the Illinois Central, the Chicago 
& Northwestern, the Rock Island, the 
Burlington, the Wabash, the Missouri, 
Kansas, and Texas, and the Santa Fe. 

The coals of the Western Interior field 
are evcldsively bituminous and essentially 
steam coals. Owing to the irregular dis- 
tribution of the coal, it is impossible to 
give any trustworthy estimates of the 
probable total yield of the field. For the 
same reason coal-mining machines cannot 
be u.sed as much here as elsewhere. Mule 
haulage is most common; there is very 
little electric haulage in this field. The 
mines are not deep, and the room and 
pillar is the usual method of mining. 

An unusually large percentage of the 
mine laborers arc English speaking, either 
Americans or English, Welsh or Irish. 
In certain camps negro labor has been in- 
troduced as a result of strikes. Of recent 
years Slavs and Italians have been coming 
into the region. Ten years ago, the 
miners in this coal field were practically 
unorganized. From time to time they 
have become better organized, until now 
in Iowa the unions are in control of the 
situation. This close union of the men 
has, in some particulars, placed the Iowa 
operators at a disadvantage; but it has 
undoubtedly been good for the men them- 
selves in many particulars, and good for 
the trade as a whole in others. 

One advantage has l>een in steadying 
the trade and in decreasing unfair compe- 
tition between district and oistrict. A 
second advantage has been in bringing 
the operators closer together, with the re- 
sult of putting cooperation in certain ways 
in the place of competition. With the 
thorough organization of both men and 
operators it seems probable that miners 
strikes may disappear, and disagreements 
be more quickly adjusted. In Kansas 
and Missouri things are not so well adjust- 
ed. Some of the most powerful com- 
panies, after a long fight, defeated the 
union, and made themselves independent 
as regards time and methods of working. 
They find their reward for money spent in 
this act of independence. Mr. Bain 
thinks that in the two states as a whole, 
however, the conditions are bad in that 
they are quite unequal from point to point, 
and that it is doubtful whether the results 
have been altogether beneficial to the 
general public. 

There is no apparent reason for antici- 
pating any marked change in the steady 
development going on in this fields In 
1.900, 564 commercial mines in 61 counties 
in Iowa, Missouri and Kansas produced a 
little over 13,200,000 short tons, valued at 
the mines at a little less than $16,900,000, 
of which 33 per cent was used as railroad 
fuel, 25 per cent, for manufacturing fuel, 
and 42 per cent, as domestic fuel. The 
estimated capacity of the mines in 1900 
was over 18,600,000 short tons. The pro- 
duction of this field in 1880 was about 
3,100,000 short tons; in 1890, it was about 
9,000,000 tons. 
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THB OAIIB OF THB HAND. 
BY O. B. SALISBURY. 

A well- formed and well kept liand is an 
object of great beauty. It is one of the 
prominent parts of the body that unmis- 
takably reveals the chaiacteristics of the 
individual. Those who are careless of 
their hands are often negligent and unre- 
liable in other things, and dirty and ill- 
kept nails show directly a want of culture. 
A really beautiful band is rarely seen; yet 
departures from the type are necessary 
to give it character. Women especially 
cannot be too particrlar about their soft 
skin that makes the touch of the hand so 
soothing to the brow, so eloquent of sym- 
pathy, and therefore so inspiring to the 
tired hand which it clasps with helpful 
affection. The beauty of the face is often 
marred and spoiled ^y the hands when 
they arc rough, red, and ill-kept. 

- The band consist of the wrist or carpus, 
the broad portion or palm formed by 
the metacarpus and its coverings ; and a£ 
the five fingers, the first of which is called 
the thumb. The skin of the palm is hair- 
less and marked by various folds to which 
in palmistry much importance is attac]ied. 
It is firmly adherent to the subjacent 
fascia. On the thumb side the palm pre- 
sents the ball or thenar eminence, and on 
the opposite side the hypothenar emi- 
nence. On removing the skin, the pal- 
maris brevis muscle is seen on the inner 
side, and elsewhere a dense layer of fat, 
with some small palmer branches of the 
median and ulner nerves. Beneath these, 
the strong palmar fascia, into which the 
palmaris longus muscle is attached above, 
appears with the transverse ligament at 
the roots of the fingers. Immediately be- 
neath the palmar fascia is the superficial 
palmar arch of the ulnar artery, the arch 
being completed by the superficialis volae 
branch of the radial, and branches of the 
median and of the ulnar nerves. The 
skin of the palm is very sensitive and well 
supplied with sweat glands, oily glands 
being absent 

Although not so exposed as the face, 
the hand has to come in contact with all 
kinds of things that tend to soil the skin; 
consequently, the keeping of the skin 
white and clean is rendered more difficult 
The amount of care to be bestowed upon 
the hands depends so much on the kind of 
labor done that we can only lay down 
greneral rules, for the guidance of those 
who wish to keep their hands beautiful. 

There is nothing which causes the skin 
to look red and rough sooner than the fre- 
quent dipping of the hands into cold 
water, and not drying them thoroughly 
afterwards. They whose occupations 
render this necessary should make it a 
rule to dry the skin perfectly with a soft 
clean towel after each time it has been 



wet. When doing any rough work, which 
is likely to soil the hands, wear an old 
pair of gloves. The gloves should be 
loose, for nothing so disfigures Uie hand as 
a tight glove, which lessons the blood to 
the skin, making it white, besides cramp- 
ing and deforming the finger portion. 

For washing the hands always use warm 
water, and a good- sized brush with medi- 
um bristles is absolutely necessary for 
those parts of the hand where dirt may 
collect Ink stains and rough skin should 
be carefully removed with pumice stone 
while the hands are wet, taking care not 
to scratch the nails. A tablespoonful of 
prepared almond meal placed in the water 
is a good method of rendering the skin 
soft As regards irritating soaps, we 
have mentioned before, a good superfatted 
soap is the best If the skin is red and 
rough, the daily use of cold cream, after 
washing, is recommended, and the hands 
afterwards dusted with violet powder. A 
soft rough towel will be found best for 
drying the hands. A good application to 
whiten the hands is made by dissolving— 

• Powdered borax i dr. 

Glycerine i os. 

Rose water 2 ozs. 

To be rubbed on after washing, and be- 
fore drying the skin. 

Chapped hands and chilblains are among 
the minor winder discomforts caused by 
cold and damp weather. The chaps are 
formed by the scarf skin, or thin outer 
cuticle, becoming hard and inelastic which 
causes it to shrivel up and expose the 
sensitive skin underneath: this soon be- 
comes inflamed, cracks and bleeds. If 
nothing is done to check it, the parts be- 
come very sore and painful. A delightful 
application for chapped skin may be made 
as follows: 

Glycerine 2 drs. 

Cold cream 2 drs. 

Lanoline ^ oz. 

Mix. 

It should be remembered that chapped 
hands are much easier prevented than 
cured. The first precaution necessary is 
to wash the hands in warm tx>iled or filter- 
ed water only, if possible, and take care to 
thoroughly dry the skin, especially the 
back of the hands and wrists. Before 
drying, rub them over with the above 
mixture, then thoroughly wipe until quite 
dry. Wear long gloves (leather is prefer- 
able to wool) that will cover the wrists by 
two inches, and always have the hands 
covered before going out into the air; 
avoid exposing the skin to the cold atmo- 
sphere for even a few minutes. Then, the 
last thing at night a small quantity of the 
cream should be well rubbed all over the 
hands and wrists, wearing, if possible, a 
loose-fitting pair of soft suede or chamois 
gloves to protect the bed linen, or the 
superfluous cream may be wiped off with 
a towel. 

Chilblains first appear in the form of a 
redness or bluish tinge of the skin, more 
or less swollen, accompanied by heat and 
itching. This inflammation may develop 



into a blister, which often breaks, forming 
a troublesome sore. As their name im- 
plies, chilblains are catised through a chill 
of the skin, which retards the circulation 
and with the corresponding reaction the 
blood is forced into the shrunken vessels 
causing the inflammation. Therefore, to 
cure the chilblain, we must r^tore the 
circulation by rubbing the han^ s. Those 
who are easily susceptible to cold suffer 
most from chilblains, while others escape 
even without gloves. Camphorated soap 
liniment is an excellent application. 
When broken, they should be kept cov- 
ered, and a dressing of zinc ointment will 
be found to heal them. 

Warts are a great disfigurement, espe- 
cially when they make their appearance on 
the hands They are formed by a cluster 
of papillae, which commence growing to 
an abnormal size, carrying the scarf skin 
by which they are covered with them, and 
also produce a conglomeration of ceUs 
that form the top of the wart They are 
the common variety, seed wart, tilLform 
wart, flat wart and mold wart To take 
warta away, the only effective method is 
by cau terization. A si m pie pamless meth- 
od is to first pare away the hard skin, and 
use the following application with a 
camel's hair brush morning and evening: 

Salicylic acid -. . . . 15 grs. 

Collodion 2 drs. 

and scrape off every day or two after it is 
applied, until the whole of the wart disap- 
pears. 



Insomnia. 

Every cause capable of increasing the 
amount of blood ordinarily circulating 
through the brain has a tendency to cause 
wakefulness. If the brain is often kept 
for long periods on the stretch, during 
which the vessels are filled to repletion, 
they cannot contract even when the ex- 
citing causes cease. Wakefulness, as a 
consequence, results, and every day the 
condition of the individual becomes worse, 
because time brings the force of habit 
into operation. Everything that tends to 
throw the blood unduly to the brain, or to 
accumulate it there, should be avoided. 
This is a vital matter, and prevention is 
better than cure. 

Tight or ill-fitting articles of dress, es- 
pecially about the neck or waist, and tight 
boots and shoes, should be discarded ; the 
feet should be kept warm so that the cir- 
culation may be promoted. Wearing cork 
soles in the boots or shoes and changing 
the socks every day are excellent means 
to this end and strongly recommended. 
Apart, however, from physical causes, 
there are various moral causes acting on 
the brain equally inimical to sleep ~ what- 
ever keeps the attention fully aroused 
keeps the blood-vessels of the brain dis- 
tended, and the consequences of that we 
know. On the other hand, when the at- 
tention begins to flag the tendency is for 
the vessels to contract and for sleep to 
ensue. 
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80IBNCB AND EDUCATION. 

One of the most gratifying features of 
public school education at the present 
time is the marked tendency toward scien- 
tific subjects. Up to ten years ago few 
teachers were prepared to impart know- 
ledge to their charges above a very ele- 
mentary smattering of **natural philoso- 
phy" and physiology ; very seldom chem- 
istry. Physics is now recognized to be 
the most valuable subject with a practical 
end in view that is taught in. our higher 
schools. All the engineering professions, 
whether civil, mechanical or electrical, are 
applications of the fundamental laws or 
principles embodied in phjrsics. 

It is well to consider the great benefits 
mankind derives from the results of mod- 
cm eng^'neering ; our elegant railway serv- 
ice, the time-saving and convenient tele- 
phone, the electric light, our ocean cables 
and telegraph service, whereby happen- 
ings in Paris or London are made public 
in New York as easily and as quickly as if 
they were but ten miles away. All these 
wonderful things and now the remarkable 
Marconi system of telegraphing without 
wires, are simply physics put to practical 
use; applied science. 

While chemistry and many other 
branches of science have been the means 
of adding to our comfort and welfare, 
physics must be conceded to have already 
done more, and is likely to do more for us 
than any of the others. We therefore 
readily see how valuable a scientific edu- 
cation really is, and how necessary for the 
young of our schools to be given the 
opportunity of such a course of study. 

Although thousands of young men grad- 
uate from engineering institutions every 
year, all find lucrative employment at 
once, many of them actually engaged by 
large firms and corporations before gradu- 
ation. Applied science is advancing in 
rapid strides, but even now comparatively 
few among the general public realize its 
far-reaching effects. 



THE HEAVENS FOR APRIL. 
BY PROF. MALCOLM McNEILL. 

Constellations seen on April evenings 
are on the whole not as fine as those seen 
either in the winter or in the summer. 
The finest of the winter groups are below 
the honzon or too low to be conspicuous, 
and the more (Striking of the summer con- 
stellations are not yet above the horizon 
far enough tb be noticeable. Ursa Major 
is on the meridian between pole and zenith. 
Cygnus has just risen a little east of the 
north point, and Lyra is also low down in 
the northeast. Hercules is rather higher 
and nearer east. Corona and Bootes are 
above the latter, Bootes, with its first mag- 
nitude star Arcturus, being the most 
striking group in that part of the sky. 
The ecliptic constellations in sight are 
Libra rising a little south of east, Virgo, 
above and farther south, Leo on the south- 
ern meridian, Cancer and Gemini in south- 
west, and Taurus low down in the west. 
No prominent groups are in the southeast 
below the ecliptic. Orion and Canis Major 
are setting in the southwest and Canis 
Minor is somewhat higher up. Auriga is 
above Taurus and Perseus is rather low in 
the northwest. 

Phases of the Moon, Eastern time: 

Last Quarter, Apr. i, i h. 24 m. a m. 

New Moon. ** 8, 8 h. 50 m. a.m. 

First Quarter, •* 15, 12 h. 25 m. a m. 

Full Moon, *• 22, I h. 49 m. p.m. 

Last Quarter, •* 30, 5 h. 58 m. p.m. 

There will be two eclrpses-daiing the 
month, a partial eclipse of the sun on 
April 8, an^ a total eclip^ of the moon on 
April 22. Neither of them will be visible 
in the United States. That of the sun is 
very small, the maximum obscuration be- 
ing only one sixteenth of the sun's diam- 
eter, and it can be seen only in far north- 
ern latitudes. The eclipse of the moon 
will be visible generally throughout the 
eastern hemisphere. These eclipses with 
a third, another partial eclipse of the sun 
on May 7, are of interest chiefly as an ex- 
ample of eclipse triplets, which happen 
occasionally. Such cases are always like 
the present, a total eclipse of the moon in 
the middle with partial eclipses of the sun 
about a fortnight before and after. The 
last occurrence of the same kind came in 
Dec. 1898 and Jan. T899. The moon eclipse 
is always total ancf both sun eclipses par- 
tial. The motions of the sun and moon 
do not admit of a total eclipse of the sun 
with eclipses of the moon at both the pre- 
ceding and following new moons, although 
in perhaps the majority of cases there will 
be one eclipse of the moon either two 
weeks before or two weeks after a solar 
eclipse. 

April, 1902, is a very poor month for 
evening observation of the planets. Dur- 
ing the entire month not one of the naked 
eye planets is above the horizon at nine 
o'clock in the evening. Neptune alone of 
the large planets is in our range of vision 
at that time, and it is too faint for naked 
eye vision. 



Mercury is a morning star until April 28 ; 
but it rises on April i only about three- 
quarters of an hour before the sun, and 
this interval steadily diminishes until it 
passes conjunction with the sun on April 
28 It then becomes an evening star, and 
will become visible in the evening twilight 
early in May. 

Venus is also a morning star, rising 
about two hours before sunrise through- 
out April It reaches its greatest west 
elongation on April 23, and is then 46^ 
from the sun; but as it is 17*' farther sontta, 
the interval between the rising of the snn 
and of the planet is much less than it 
generally is at time of greatest elongation. 

Mars passed superior conjunction with 
the sun on March 29, and is now a morn- 
ing star, but even at the end of April it 
rises only about a quarter of an hour be- 
fore sunrise. 

Jupiter and Saturn are also morning 
stars, and they are far enough away trom 
the sun to be well seen in the early morn- 
ing hours. By the end of the month 
Jupiter rises at about 1.30 a,m., and Sat- 
urn is an hour earlier. Both planets move 
eastward in the constellation Capricorn, 
the former about 4^ and the latterabout 
i^ during the month. The apparent dis- 
tance between the planets will increase 
until July. Then their retrograde mo- 
tions will cause a small diminution which 
will last until October. They will then 
be about as near together as they are in 
April. 

Uranus rises at a little after midnight 
on April I, and two hours earlier on May i. 
It moves about half. a degree westward 
during the month in the southern exten- 
sion of Ophiuchus between Scorpio and 
Sagittarius. At the end of the month it is 
a little less than i^ north of the fourth 
magnitude variable b Ophiuchi. 

Neptune is in the extreme western part 
of Gemini, and is above the horizon until 
late in the evening. 
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Hydrogen a Compound. 
Scientists now find the atom a com- 
pound, and they are studying its thous- 
andth part Prof. Pickering, of Harvard, 
as the result of an intricate study of the 
spectrum of lightning flashes, has come to 
believe that hydrogen, instead of being a 
simple element, is made up of at least 
, ^ three components. .This and other recent 
discoveries lends new probability to the 
old theory that the chemical elements are 
not ftindamental, but that they them- 
selves are made up of various primary 
simples combined in their different propor- 
tions. 
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Orowlnff Tomatoes. 
Tomatoes have been grown continuotisly 
for eight years on the san: e plot of ground 
at the New Jersey Experiment Station 
farms. The only fertilizer used has been 
stable fertilizer at the rate of twenty tons 
to the acre, annually. The yield up to 
the last has been perfectly good. 
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An Increnlous Spider. 
Editor Popular Science News : 

Some years ago while crossiog a pasture 
field in western New York, my attention 
was arrested by what seemed to be a 
large, variegated flower of about three 
inches in diameter in a tuft of grass. The 
slanting rays of an afternoon sun, on a 
bright August day, caused it to sparkle 
with a variety of tints, making it an at- 
tractive flower to the eye. 

On close inspection I was astonished to 
find it an artificial flower, and the artificer 
and inventor a spider of the funnel web 
weavers, the Agalenidee family. 

This spjder.ha^ woven a regular funnel 
web three inches in diameter, and four 
inches deep, with an aperture at the bot- 
tom of about five-eighths of an inch in 
diameter. The petals of the flower were 
made of the wings of insects she had en- 
trapped in her web and eaten; and un- 
doubtedly the idea of converting the fun- 
nel into a flower was an after- thought, as 
all the parts of the flower showed plainly 
that they had been added to the original 
structure. There were in the outer circle 
of artificial petals seven wings of Piera 
rapis (cabbage fly). The second circle of 
petals was in cotinuation of the first, and 
made out of the bright, and redder wings 
of other insects. There was a third circle 
of petals of still smaller wings, but in- 
cluding a greater variety of colors than 
either of the other two circles of petals. 
The second circle of wings used for petals 
included eleven; and the third circle con- 
tained seventeen wings. The arrange- 
ment of every wing was such as to secure 
the best exposure of its colors, and that 
made a proper blending of colors to stim- 
ulate a flower almost as perfectly as human 
skill could do it 

A careful and thorough study of the 
structure fully convinced me that it was in 
every one of its many details a work of in- 
telligent design. There was not discover- 
able a single feature of accident about it 
The wings used for petals were arranged 
according to size first, and next their col- 
ors. They were securely tx>und in their 
positions by lines of web that passed 
around them and were made fast to the 
original web. 

The spider, the female, remained at the 
bottom of the web. She could not be 
lured to the top of the web except by 
dropping some insect upon it, when she 
would come up and securely fasten it by 
passing lines of web around the insect and 
fastening them to the structure of the 
funnel below the petals of the flower, 1 
dropped a number of insects into her web, 
and each time she repeated the operation 
ofsfecuring them; but did not eat any of 
them while I watched her. After she 
made one of the insects fast she would 



immediately retire to the bottom of the 
web. 

Directly under the opening of the web, 
at the bottom, there was a large quantity 
of the remains of insects upon which she 
had fed. Among the lot I discovered 
many times more wingfs of butterflies and 
other insects than she had used in making 
her artificial flower. She had evidently 
selected the ones she used with care in 
respect to their size and colors, for these 
features were prominent in the structure. 

After a long and minute study of that 
artificial flower- web, I left it with the con- 
viction that it was an ingeniously designed 
means of the more readily luring the prey 
into the web; and much reflection upon it 
since, and even the failure to have ever 
found another such instance, have not 
shaken my conviction of it being a work 

of design. A. N. Somers. 

^^ 

Sow Insects See. 
Editor PopuLAk Science News : 

I am sure that we all understand some- 
thing of how we ourselves see. We know 
that our eyes are like little photographic 
cameras, with sets of lenses, stops to cut 
o£E unnecessary light, arrangements for 
focusing, and eyerthing.else that is needed 
to form a little colored picture on the sen- 
sitive retina at the back of the eye. The 
eyes of all backboned creatures are, in- 
deed, so much like cameras, that photo- 
graphs have actually been made with the 
eyes of some of the large domestic animals. 

But anyone who has watched insects at 
all must have noticed that their eyes are 
very different from our own. For, in the 
first place, each eye is often larger than 
all the rest of the head. There is no iris, 
and no pupil. Then, too, an insect does 
not have to turn his head and look straight 
at anything, as we do when we wish to 
see clearly. But one of the first things 
that we notice about an insect's eye is, 
that it is cut up into hundreds of little sur- 
faces or facets, or is, as we say, **a com- 
pound eye." Now each of these facets is 
at the end of a little tube with blackened 
sides, filled with a clear jelly, and the en- 
tire eye is built up of these little tubes side 
by side. 

It can be easily guessed that an eye so 
very different from ours must work upon a 
very different principle, and this is really 
the case. For an insect's eye is not a 
"camera eye," like our own, but what is 
called a '^mosaic eye," after the pictures 
which are made by putting together little 
bits of colored glass and stone. We can 
get an idea of how this sort of e3'e acts if 
we look through a small roll of paper. 
When we do this, we see only the spot at 
which we point the tube. 

Now the insect's eye is like a large num- 
ber of such tubes put together into a ball. 
The owner looks out through all the tubes 
at once, and sees the spot at the end of 
each, here a bit of green and there a bit of 
red, it may be. Thus the animal with his 
two eyes looks in all directions at the 



same time, and sees as many spots of 
color as there are tubes in both eves, — 
several thousand, perhaps, all combined 
into a single picture like a pattern worked 
in worsted. 

It is not easy to imagine how the world 
appears to an animal with a compound 
eye Think of flying through the air and 
seeing the four walls of a room, the floor 
and ceiling at the same time, and all 
equally well. This is where the insect 
has the advantage of us. We, on the 
other hand, though we see only a small 
space at one time, see that little far more 
clearly than an insect ever sees anything. 
To a dragonfly, this pa^e would be only a 
gray blur, about as indistinct as it is to us- 
ten feet away. It is well known, also, 
that an insect does not fly through white 
netting against a dark background, even 
though the meshes be several times larger 
than his body. To him it all seems to be 
a gray surface like the tints in an en- 
graving or half-tone picture. 

We may get some idea of an insect's 
power of sight,' if, while looking straight 
at some object, we notice what there is at 
the sides as far around as one can see. 
Do you not make out that you see shapes- 
only dimly, but that you can see colors 
perfectly well, and that you can see some- 
thing moving almost behind your head ? 
An insect seems to see every object as we 
see one thing when we look at another. 
It sees shapes vaguely, but colors perfect- 
ly well, and knows at once if anything: 
near him moves. 

It appears, however, that the compound 
eye is good only for seeing things at a dis- 
tance, and is not of much use at short 
range. So nearly aH insects have one, 
two or three little eyes, which, so far as 
can be made out, are to help them see 
things near at hand. These ocelli, as- 
they are called, are somewhat, like our 
eyes, but much simpler, and they appear 
as minute dots on the front of the head 
between the compound eyes. How much 
an insect sees with these O'Neill, no one- 
really knows. But if we watch one and 
notice how much he seems to depend on* 
the sense of touch In his antennee, I think 
it will be agreed that he acts more like a 
blind man feeling the ground with his- 
stick, than like a being who sees clearly 
as we do. E. T. Brewster. 

Cause of Night Foam. 
Editor Popular Science News: 

In response to query on "Something^ 
About Foam," in the correspondence col- 
umn of the February number, the writer 
begs to submit the following as explaining 
to a great extent, if not wholly, the facts. 

At night, in the valleys especially, the 
cool, humid and still condition of the at- 
mosphere is such as to hinder evaporation 
of the water in the film composing the 
bubbles of the foam, which is so easily 
formed in turbulent streams; but with the- 
rising of the sun the circulation of the air 
begins, the humid vapor blanket is dissi- 
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pated, the temperature rises and all tend 
to promote evaporation which causes rup- 
ture of the bubbles and the foam gradually 
disappears. Chas. M. Palmer. 



OoUeotloff of Foam. 
Editor Popular Science News: 

J. Mayne Baltimore wants to know why 
foam collects in night and disappears in 
the daytime. The water of streams con- 
tains more or less vegetable matter in 
solution. In passing obstruction when 
the water is thrown into violent agitation, 
air becomes entangled in the water on ac- 
count of this vegetable matter in solution. 
The surface tension on the film surround- 
ing the corpuscle of air. holds it impris- 
oned until evapovation liberates it. This 
imprisoned air is held longer in the night 
on account of the slow evaporation. 

When the sun rises in the morning, the 
extra heat shed abroad from the heavens 
soon tells upon the foam masses collected 
near the agitated waters, dissipating them 
more rapidly. Here in Florida, one may 
see bunches of foam floating down the 
Suwannee river soon in the morning, 
having collected at the various obstruc- 
tions in river, sailing away in long pro- 
cession down stream. Go back to the 
river bank after sun is up awhile and it 
will have disappeared. 

C. T. McMON'NEN. 
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OblDmunlcs Defended. 
Editor PdPULAR Science News : 

On page 53 of your March number of 
Popular Science News I read **no wicked 
•chipmunk would dare venture out so far 
to rob the nest of its four or six white 
eggs, with their pretty irregular spots and 
lines." I can never read or hear of any of 
my pets being maligned without raising a 
protest; and I wish to a£Brm that the 
chipmunk (Tamias lysteri) is strictly a 
vegetarian at all times, and could have no 
possible use for eggs. He, with his cousin, 
the gopher, and the woodchuck, are all 
ground rodents and very poor climbers. 
The chipmunk, on some trees, will ascend 
« few feet only. I only wish to defend the 
"wicked chipmunk" from accusations of 
unnatural propensities. 

F. B. Hall. 



Climate of Western Barope. 
Editor Popular Science News: 

In September number of 1901, was a 
short item saying that certain meteorolo- 
gists claim the old theory of Gulf Stream 
moderating climate of Western Europe to 
be a **myth." I am much interested. 
Could you have one of the meteorologists 
explain his theory in your columns, or 
could you tell me to whom I could write 
for information ? D. W. S. 
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Food and Blood. 

Unless the food is prepared in a whole- 
some, palatable manner, it cannot be con- 
verted into good blood 



Questions and Jlnsu>ers 



QUESTIONS NOT ANSWEBBD. 
Answers are solicited, especially for all 
questions so far without replies. Ques- 
tions will appear but twice, successively. 
Those unanswered will then be deslg^nated 
by numbers. The following, need reply 
—297, 30^11. 318, 330, 333. 337 8, 342 3, 
35a 

333. Multiple Tekgrapfiyt How can two 
or more operators use the same wire ? I 
can conceive that many systems of waves 
can be simultaneous, but how about the 
mixing up of dots and dashes received ? 

Willie. 

337* PerauuientMaridngInk* Could you 
oblige me with the name of a permanent 
marking ink for use with a rubber stamp 
on linen; I have tried several, but they 
have all been failures. W. S. 

338. Boric Add in Food* How can one 

who is net a chemist detect the use of this 
as a preservative of food ? Hygiene. 

342* Prof . Matffiewi and Loeb's Theory of 

Nerves* As stated in the papers, a part of 
the new theory is that the less solid 
components of the nerves and muscles are 
stiffened or gelatinized with every excit- 
ation. How about this when the action is 
rapid? Would there be 727 trillions of 
stiffen ings (and by inference as many 
liquefactions or relaxations) per second 
when the optic nerves receive waves of 
violet light, this being the rate number of 
that color ? Inquirer. 

343* Song Birds Talking* In Science, 
Jan. 31, a lady correspondent of Bird Lore 
is soberly quoted as reporting that a wild 
Rose breasted Grosbeak was heard by her 
repeating the words **You are a pretty 
bird,— where are you ?" and "Pretty, pret- 
ty bird, where are you?" The article 
gives other surprising statements. What 
do your readers know about birds literally 
and unmistakably talking ? I never heard 
any do so except parrots. Senex. 

350* Regafding a I^eaky Faucet There 
are two faucets at the kitchen sink— one 
for hot water and one for cold watef. Re- 
cently the packing of the hot water faucet 
became defective, causing a drizzling 
nearly all the time. One would naturally 
suppose this leakage to be the most when 
the pressure is the greatest but experi- 
ence shows that it is exactly the reverse. 
There is only a drip, with now and then a 
very small stream, from this hot water 
faucet, when none in the house are in use. 
Upon opening the cold water faucet at 
this same •'ink, or either the cold or the 
hot water faucets in the bath room on the 
second floor, or one or mwe' of the two 
cold water faucets and thei two hot water 
faucets in the laundry tubs in the base- 
ment, then this dripping or drizzling 
stream from the defective hot water faucet 



,in the kitchen becomes quite a large 
stream. Of coarse the pressure must be 
the most intense when water is not run- 
ning from any other faucet in the house. 
Why is it that the hot water passes this 
defective packing in greatest volume 
when the pressure, as explained, is the 
least ? E. P. B. 

3U» Sfflxxmicioos lovciitloci* The Wei- 

termists in this section take great delight 
in pointing out that Edison always solves 
his problems vand inventions practically 
while asleep; i. e., holding that invariably 
the solution of difficult points is done by 
the unconscious mind. Is there any foun- 
dation for such a statement ? 

Dallas, Ob:. 

355* Flfcptoo fl ng ^ood* What is the 
cheapest and readiest method of render- 
ing wood practically fireproof ? 

Carpenter. 

356* Heating Water in Qoantlty* Is there 
any domestic way of heating a t)oiler-full 
of water, or a large panful, without mak- 
ing a kitchen-range fire ? S. L. 

357* Field Larks and Grackks In Winlier* 
Is it common or rare to see Field Larks 
(called Meadow Larks) and the Purple 
Grackle in mid«winter as far north as the 
latitude of New York ? Suburb. 

358* The Eagllih Sparrow vs*Od^Bbdk 

How is it that the English Sparrow is said 
to drive away other birds ? I have watched 
birds for years and have never seen the 
English Sparrow molesting other birds, 
but ra.her, as this winter, mingling in a 
friendly way with them, apparently de- 
lighted to have their company. 

Suburb. 
359* Incandficent Lamps* Do incandes- 
cent lamps increase in candle-power, and 
for what length of time, before they de- 
crease ? J. S. S. 

360* Tamiafied Bras-wock* How can 

the old lacquer be removed and tarnished 
lamp fixtures be restored to original bril- 
liancy ? What lacquer is used ? 

J. S. S. 

36)* ine Red Spot oq JctpMer* Is it 

really permanent and stationary, and what 
is it supposed to be ? X 

362* A SUhouetle Party* How is this 
arranged and conducted ? I have seen it 
mentioned. J. Knight. 

363* Hydrogen* Is there any substance 
or salt that contains more hydrogen than 
water? Can it be obtained in any other 
way than by electrolysis, i. e., taking the 
oxygen from the water by means of an 
electric current ? Constant Reader. 

364* Bleacfied Photographs* Is there any 
way of reviving* bleached photographs ? 
It seems to me I have seen a formula to 
this effect, but cannot recall tbc place. 

F. Smith. 

365& Lumlnocai I'aint* I should like to 
be informed as to the best formula for 
making a good luminous paint. Can any 
one reply through these columns? 

R. H, S. 
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ANSWERS. 

32U Sound of Steam Pipes. Tbc '* water- 
hammerlDg" in steam pipes is moie an- 
noying than dangerous in dwelling houses. 
But in establishments where there is a 
high pressure of steam, the hammering 
(well explained in your March number by 
Mr. Thos. M. Muir) is a subject that car- 
ries a serious warning. 

At a recent meeting of the Manchester 
Literary and Philosophical Society, Eng- 
land, Mr. C. E. Stromeyer read a paper 
on '^Explosions of Steam Pipes Due to 
Water Hammers," dealing with the sub- 
ject from a theoretical and practical point 
of view. Referring to the reports of the 
Comhiissioners of the Board of Trade, ac- 
cording to which about fifty steam -pipe 
explosions have occurred from the above 
causes during the last seventeen years, 
and that the majority were brought about 
by the opening of drain -cocks of steam, 
pipes in which water had accumulated, 
while a few were clearly due to a plug of 
water having been shot from the boiler- 
ends of the pipes to the engine-ends, Mr. 
Stromeyer first investigated the pressure 
which is set up when an elastic body sud- 
denly comes to rest, the solution of which 
problem was correctly guessed at by Dr. 
A. Ritter in 18S9, but he was unable to 
give a proof of the possibility of discontin- 
uity of motion, which is part of the phe- 
nomena of an elastic blow. 

This point was gone into by Mr. Stro- 
meyer, and illustrated by means of an 
unloaded helical spring. Having est9b- 
lished this theory, it was easy to see that 
when an elastic prismatic body is moving 
axially its front surface comes to rest in- 
stantaneously on contact with an immov- 
able obstacle, while the more distant part 
of the bar comes to rest also instantane- 
ously when the wave of pressure or of 
change of velocity reaches them. This 
wave travels with the velocity of sound, 
and as the tail end of the bar has main- 
tained its velocity it is quite clear that the 
axial pressure in the bar is the product of 
the elasticity of the material into the ratio 
of the velocity of the object to the velocity 
of sound. With the help of this theory it 
was easy to calculate the pressure which a 
plug of water of a given length travelling 
a given distance under the influence of a 
given pressure will exert if brought to a 
full stop. This was illustrated to the 
meeting by the bursting of two glass tubes 
by means of the water-hammer. A novel 
experiment was also made, showing how 
violent are the concussions set up even in 
a small glass tube if the water which was 
originally contained therein is drained off 
while under steam pressure. 

E. Mechanic. 

326. leather Forecasts. Why is it that 
so many official forecasts fail ? An an- 
swer to why so many of the government 
weather forecasts fail is found in the article 
In the Year Book of the Department of 
Agriculture for 1900. It is written by 
Alfred J. Henry, Professor of Meteorolo- 



gy Weather Bureau. He says 'The time 
at the disposal of the forecast official of 
the Weather Bureau at the central office 
at Washington city, for forecasting prob- 
able, weather changes, cold waves, and 
severe storms, is about thirty minutes in 
the morning and forty at night. It is im- 
possible in this short time to do more tban 
express the character of the anticipated 
changes for each state or district east of 
the Rocky Mountains in any but the most 
general terms. * • * Persons who use the 
forecasts constantly should cultivate the 
habit of carefully noting the weather 
changes in their respective localities, es- 
pecially the sequence in which such 
changes occur, for it is only by acquiring 
a knowledge of local weather signs that 
they can use government forecasts to the 
best advantage." There is less liability 
to mistake in regard to state or distiict 
officials, because they have more time to 
amplify the general reports. 

G. Bog ART, 

331* Animals as Weatfier Guides* An 
experience of many years has taught me 
that it is true to a certain extent of stormy 
weather only, and particularly ot northerly 
or easterly winds. The coats of horses 
and cattle are electrically affected, and 
the curry-combing of horses when a brisk 
north or northwest wind is blowing in 
winter, will excite the animal. I said to 
a certain extent, for the symptoms of un- 
easiness do not arise at a period long an- 
tecedent to the storm, and there is even a 
great difference in animals, as to their 
sensitiveness. P. G 

336* '^om Eyeglasses. Something 
could be done with **jeweler*s rouge" (fine 
iron-peroxide), but the optical curvature 
of the glass might be injured by too much 
rubbing. Glasses of very serviceable 
quality are not costly. Care should be 
taken that good eyeglasses do not suffer 
by friction with anything. Experience. 

339* Spldets Neck and Wasp's Food* In 
popular writing a man may speak of catch- 
ing a big spider by the neck, meaning just 
at or near the cephalic region, though 
every one ought to know that the spider's 
head and thorax are not separate. As to 
wasps eating animal as well as other food, 
it would seem to depend on the kind of 
wasp, for authorities speak of some of 
them as carnivoras. Edwin. 

340* Scientific Names of Spedes* The 
specific names are often the Latin, or 
Greek equivalents of the English names, 
—thus Seiurus auricappillus (the Gx)lden- 
Crowned Thrush). If one is ignorant of 
the ancient classic languages, he never- 
theless will soon learn that the components 
of auricapillus mean gold and head ; and 
so with a multitude of specific names in 
which words of classic derivation are fre- 
quently recurring. Thus, among the 
sponges, Hyalonema is easily recognised 
as meaning gla.ss thread; we often have 
like derivatives, even the English word 
hyaline, and the nema in the name of 
thread- worms, Nematelminthes. Euplec- 



tclla speciosn. (the flower-basket sponije) 
one soon understands as sififnifying eu 
(well) plectella (woven, plektos) with di- 
minutive termination. So the name of 
the Tree Sponge, Cladorhira— sometimes 
misprinted as rhinza — is recognized as 
made up of two components often met 
with, meaning branch and root, — the rhiza 
occurring in Rhizopods, root- foot, a class 
to which Amoeba belongs. 

The use of names in scientific forms 
fixes the name as English words would 
not People are constantly applying the 
same descriptive English names to very 
different species Thus- ♦' Black- headed**^ ' 
is applied to at least a half-dozen of our 
birds, but the scientific names of these, 
even when referring to this feature, are 
distinct. Better do some studying in 
language and pronunciation rather than 
be involved in a confusion of English 
names. Edwin. 

34(t Lickini; Po6tas:e Stamps* J. H. may 
have escaped contagion, but what is the 
need of applying the tongue to a postagfe 
stamp? The finger can be wet for this 
purpose, and if you have ten letters to 
stamp, use your ten digits successively. 
Post office clerks invariably shove out 
stamps with the gum side downward on 
the board which has been pawed by count- 
less hands, clean and unclean. There 
should be a Board of Health order to cor- 
rect this practice of the stamp sellers. 

R. C. 

344. Tlie Uses of Italics* This may be 
illustrated by zoology. In reference books, 
it is important to print genera and species 
in italics, so that the searcher*s eye may- 
catch at once what he is looking for. But 
in popular science there is no such reason ; 
and the practice is a vestige of the old 
idea that scientific names (usually coni- 
pounded from Latin or Greek) must be 
italicised because we italicise phrases from 
other languages. In ordinary writing, 
italics are very rarely necessary, and 
should be used only when unavoidable to 
make the sense clear. It is a juvenile and 
especially a feminine crudity to be under- 
scoring words on all occasions. It is a 
kind of screaming. Common Sense. 

353* The Wifeless Telegraph Over Land* 
This is just as possible as oversea; and, 
moreover, it can also be through land, as 
experiments have proved. We hear of 
many cases where electric signaling 
through the earth has been accomplished. 

Reader. 

354* The Origin of Rock Oil* It is 
known to geologists that rock oil can be 
traced to beds of bituminous shale as its 
source, wherever it has been investigated 
in this country. How far the bitumen of 
the shale was vegetable, animal or chemi- 
cal, each or all, in its origin, is an open 
question. Beds of bituminous coal are 
similar, without the mud element that 
forms shale, and are referred to vegetable 
origin, like any coal. Slight exceptions 
are animal fossils that sometimes contain 
bitumen. Geolog. 
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The Paaemcr of "CentraL*' 
A very significant innovation is a tele- 
phone system that does away with **Cen- 
^aL" In practicable and successful oper- 
ation in Fall River, Mass., is a telephone 
exchange providing an automatic arrange- 
ment whereby the subscriber, by revolving 
a disk — somewhat like the disk of a com- 
bination safe— until it checks off the num- 
ber he wishes to call for, **rings up" the 
number. Bringing the ^'combination" to 
the first number in the series he wishes 
causes a switch in the "Central" exchange 
to swing to a certain group of contacts ; 
the next number narrows the selection to 
a certain number of contacts in the group ; 
the last brings it to the identical spot re- 
quired. The caller then pushes a button 
and the connection is established. If the 
line is busy, a buzzing noise gives him 
warning. The calls come in first to the 
larger trunk lines, of course, and thus it 
might be expected that the apparatus 
would be often busy, sioce one call would 
shut off accessibility to many numbers in 
the group of instruments covered by the 
trunk line, but an ingenious contrivance 
causes Che current to pass by the trunk 
lines that are busy till it comes to one not 
in use, so that the system would fail to 
work only when all the trunk lines of 
selectors were busy. Even then the 
buzzed warning would indicate that the 
caller would have to wait only until one of 
ten persons bad finished talking. 

The cost of maintaining the mechanical 
part of the system has -not increased. And 
though it works hardship to discharged 
employees, the system economizes in 
wages, for, with the exception of necessary 
bookkeepers and a few attendants to see 
that things run on without hitches, a force 
>of work people is not required. Indeed, 
on Sundays and during the night while 
the exchange is locked, the instrumants 
continue making their connections without 
supervision. Privacy is secured. Cheap- 
ness is secured. The automatic telephone 
means another step in the elimination of 
middlemen and the automatizing of life. — 
.IVorld's Work. 
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The Bngllsh- Japanese Treaty, 
The recent treaty between England and 
Japan for the purpose of maintaining the 
integrity of the Chinese empire, in all 
probability transcends in importance any 
other one event that has happened for a 
long time. It acts as an efficient check to 
the aggressive policy of Russia* in eastern 
Asia and assures the continuance of the 
open door policy by the Flowery King- 
dom. 

It has been hinted that the United 
States is a party to this compact between 
England and Japan ; while this is not act- 
ually so, there is no doubt that this alliacce 
-for peace has our moral support In fact, 
our moral support is the only thing that 
makes this alliance as effective as it is. 



A Statue of Profisesor HaeokeL 
News comes from London that Prof. 
H'leckel, the eminent author of '*The Rid- 
dle of the Universe," has consented to sit 
for a statue to Prof. Harro Magnussen. 
The Athenaeum states that the statue will 
probably be placed in the Zoological Gar- 
dens at Jena. One of Prof. Haeckel's 
friends bequeathed 60,000 marks for this 
purpose several years ago. 

m 
Method of Etcbinir Pictures. 
An artist of Philadelphia is the inventor 
of a device which has been recently pat- 
ented, by which works of art can be pro- 
duced by anyone without any previous 
tuition or particular aptitude for handling 
the pencil. The instrument is called the 
etchograph. On the top plate of a tripod, 
a support is carried, comprising a longi- 
tudinal bar and a lateral bar. At one end of 
the longitudinal bar is carried an adjustable 
frame to receive a glass plate coated with 
a transparent film of gelatine or collodion ; 
at the other end, the bar is formed with a 
slot to receive a holder for a vertically ad- 
justable lens. The lateral bar serves as 
an arm- rest. The tripod having been set 
up in proper position, the engraver looks 
through the l^ns, and sharply focuses the 
image transmitted through the glass plate 
by sliding the holder in the slot of the 
longitudinal bar. The reduced iroaiire, 
being apparently projected on the plate, 
can then be engraved on the prepared sur- 
face of the glass. By this means anyone 
can make a satisfactory picture without 
the least knowledge of art or even ac- 
quaintance with the use of the pencil ; but 
with the skill which soon comes of prac- 
tice and observation, some very artistic 
effects can be obtained. 
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School for Wireless Teleerraphy. 
The Marconi Wireless Telegraph Com- 
pany, of Lonf^on, England, has opened a 
school for the teaching of wireless tele- 
graphy at Frinton-on-Sea, in Essex. The 
school consists of two villa residences fit- 
ted with all the necessary instruments and 
S 165-foot mast It is in communication 
with the station at the North Foreland, 
about 40 miles away, and also with La 
Panne, on the Belgian coast, 80 miles 
across the North Sea. The Marconi works 
at Chelmsford are only 20 miles distant, 
and after completion the instruments are 
sent down to Frinton and tested between 
those two points. 
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Another Pole-Hunter. 
Capt. J. E. Bemier, a Canadian, is plan- 
ning a very systematic search for the 
north pole. He will start in the summer 
of 1903, and expects to stay four years in 
the Arctic regions. His idea is to let his 
vessel drift to about 150 miles from the 
pole, and then make a dash for that object 
in a combination motor-car and boat. A 
novel part of his plan is to maintain com- 
munication with civilization by means of 
wireless telegraphy. 



Field Operations of the Division off 
Soils, 1900 (second report), U. S. Dept of 
Agriculture. By Milton Whitney, Chief. 
Pp- 473- Comprising reports of sixteen 
sections of the U. S. selected for field op- 
erations, fifty- one clear half-tone plates, 
and forty- seven text figures. The volume 
is accompanied by twenty- four soil and 
other maps in separate portfolio. With 
the recent development of new agricul- 
tural areas, and competition in the mar- 
kets of the world, it has become necessary 
to consider every factor infiuencing yield 
and quality of crops. For these reasons 
the report of the Division with the care- 
fully collected data is of value, the soil in 
portions of ten states having been sur- 
veyed and mapped. 

Prolegomena to Future Metaphysics. 

Kant. The Open Court Publishing Co. 
Paper; price 50 cents. This little volume 
is offered to the public as a useful aid to 
the study of philosophy. It contains an 
essay on Kant's philosophy, and selections 
from representative histories of philoso- 
phy which are well calculated to aid one 
in the study of this subject. The book 
contains a facsimile of the title page of 
•*The Critique of Pure Reason," portraits 
of Kant and Grave, and an autograph 
letter of Kant*s. 



Discourse on Metaphysics; Corre- 
spondence with Amauld ; flonadology. 

Leibniz. The Open Court Publishing Co. 
Pp. 272. Price 35 cents. A very lucid 
translation by Dr. Geo. R. Montgomery, 
instructor in philosophy in Yale Univer- 
sity. These three treatises give a very 
clear survey of the development of this 
old time philosopher's genius, in its origin, 
its growth and its final form. The Mon- 
adology has never before been translated 
into English. 

Market Classes off Horses, Bulletin 
No. 37. By George M. Rommel, B. S. A, 
Bureau of Animal Industry, U. S. Dept. of 
Agriculture. Pp. 32; eleven plates; paper. 
Gives primary considerations of the mar- 
ket, discusses the passing of the street-car 
horse, the bicycle and electric carriage, 
causes of present scarcity, horses for draft, 
harness and saddle. Facts concerning 
various breeds of horses for all purposes 
irom business td recreation are given. 
The work is of interest not only to breed- 
ers, but to horse lovers as well. 

Nature's Portffollos. A portfolio show- 
ing the fascination of real wild life and 
the latest achievements of nature photog- 
raphy. The pictures include live birds, 
animals, fishes, and insects, and are the 
best work of men like A. Radcliffe Dug- 
more, W. E. Cartin, A. G. Wallihan, Her- 
bert K. Job. and L. N. BrownelL The 
text will be by Mr. Bailey, editor of * •Coun- 
try Life in America." The work will 
shortly come from the press of Doubleday, 
Page & Co. 
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A STUBBORN COLD OR 
BRONCHITIS. 

yields more readily to Scott's 
Emulsion of cod-liver oil than 
to anything that you can take ; 
and if persistently used a few 
days, will break up the cold. 
When you awake in the 
night choked up and cough- 
ing hard, take a dose of the 
Emulsion, and you will get 
immediate relief, where no 
cough medicine will give you 
relief. It has a soothing and 
healing effect upon the throat 
and bronchial tubes. 



Iiocotnoilve OUIdk Device. 

CoDsuI R, S. S. Bergh reporta on a new 
ailiDK apparatus dow ia use in Sweden, aa 
TfoUaws: A Swedish invention which 
cngbc to have a good future is the system 
■ot oiling piston rods, cylinders, slide 
Tods, and slide guides on locomotives, 
has been invented by T. F. Malmros, of 
-Oothenburg, locomotive engineer on the 
state railroads. Formerly, cylinders and 
■slide guides have, at best, received neces- 
-sary lubrication from the central stcam- 
lubricatinkf apparatus, but piston rods and 
slide rods with packings have been lubri- 
cated by means of old-fashioned oil cups 
-with wick feed, which method, for many 
reasons, has proved unsatisfactory —es- 
pecially when metal packings are used. 

Mr. Malmros, by introducing the inter- 
mixed oil and steam, coming from the 
central steam ■ lubricating apparatus, 
throngh glander bushings expressly con- 
structed for this purpose, has effected a 
good and econoroic.il lubrication of pack- 
- jogs and rods, as well as of the cylinders 
and slide guides. The system has for five 
years been tested on one of the eipress 
engines of the slate railroads— ased for 
Itae fastest train in Sweden, with a speed 
-considerably exceeding 60 kilometers (37 
miles) per hour— and with such good re- 
sult that all locomotii-es of the state rail- 
mads will be provided nith the same. 
The state railroads have also applied tbe 
new lubricating system to a number of 
-old locomotives. 

Maw Alkaloids In Toboooo. 
A. Pictet and A. Rctschy reported to 
the Paris Academy of Sciences that they 
bave found a series of new alkaloids in 
totiacco. The first of these was a liquid— 
nicoteine; the second, a solid, n'cotetline, 
and the third, nicotlmine. These alkaloids 
■occur in much smaller quantities than 
nicotine. 
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DENTON BROTHERS, 

WELLEALEV. HASJ.. 

for their price list of New Trani- 
parent Mounts, and the Butterfly 
HuDter'E Guide wbicli Rives full 
instrnctionK for conectinj; aad pre- 
serving insects. 
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Wasted Power. 
A painstaking German scientist figures 
op that there is about b. 500 000 boise- 
power wasted in tbe blast furnaces of Ilie 
world, which could t>e saved If ibe gases 
were used in gas engines. He also finds 
that S.000.000 borse-power is lost in tbe 
undeveloped water power sites in Europe 
alone. No doubt one of the advances that 
will be made in tbe present era of mecban- 
ical progress will be tbe utilization of such 
wasted or neglected sources of power. 
The trouble with water power usually is 
that it costs so much to install tbe plant 
that the interest on the investment tnakes 
the power more cosily than power from 
coal would be. Moreover coal can be 
transported any dislance, whereas water 
power muct be used within a reasonable 
radius of its natural location. 
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UompaoB Errors 
The wrecliinK ot Ihe steamers "Mobe 
gan" and "Paris" gd tbe Manacles rocks. 
oS tbe Comlsb coast o( Eagland. bas led 
Sir William Preece. the electrician, to In- 
vestigate tlie magnetic disturbances in 
that DeiKhborbood, as affecting tbe com- 
pass. He finds that tbe variation of the 
needle there has been a. whole degree in 
the last ten years, and that a mariner who 
took Ihe oidinary chartered course and 
who did not Icnow and allow Tor the vari- 
ation would be liable to run bis vessel on 
the rocks. Tbe importance of keeping the 
variatioiM'of' tbe-oeedle corrected up to 
dRte is emphasized by him. 



NATIONAL PARK BANK 

OF NEW YORK 
Cairftol, $9,ooo,oDO SnrplUB, $3,000,000 

Prbsidbnt. RICHARD DELAFIELD. 

Tlce-PresldeDt, Tlce-Prasldent, TIce-PreBldeat, 

BTUTTE8ANT PISH. ALBEBT H. WIOOIN. OILBEBT Q. THOBHX. 

ZDWiMD J. BALDWIN. Ant. Caabler. 



r, Knd Aast. Caabler. 
D/XBCrOJlS! 

Bdward C. HoyL Jotm Jacot) A«tor, 



W. BOOUllI] POttB, 



naries Biernbacb. 
Ctiarles Mrlbner, 



QeoTKe 8. Hlctkok. 
Jut neiuiuuL, OeorvB Fred'R VIetor, 

llohard Delatteld, Bencan Oelrlcha. 

Franda B- Appieton, Aitjeit H. wijc^n. 



eiTHEtt 

FOUR-TRACK 

#NEWS« 




A K40NTHL.Y MAGAZINE 
OF TVAVEU AND EDUCATION 

TWwMTJir rttfurf- 



Pirtv cents a y««r. SeodBTeoeotaforaMiii- 

EtccoprtoOeor>eH.Daal«la,0. P. A.,QmMl 
cotraJ ScalHo, New York. 



— UnltMl Slaletf Oovornmonl Standard— 



PAUL'S No. 6 EXTRA SET. 



FOUND AT LAST! 



T\n Ynil Vnnui t'"' PAUL'S choice inks an adopted by all 
UU lUM HIIUW United States Oovemmeiit Departments? 

If you send $1.00 ta our neirest brincli office we «< It deliver Eipreu Paid, one outfit contaln- 
Ing. Bnameled Tray anil.Three AntomBtio Paul'i S&feiy Pilled Inkwells (one each Fluid, Crimson 
and Hucilase). S-A-TCBl'T'^ BOXXXJD Se IISTK: CJO. 

JarMy City. N. J. 
New York City, Chicago. Philadelphia, BaUlmore. St. Louts, Bo*too. Buffalo. N, Y. 



POPULAR SCIENCE NEWS 



Suitable for your bandwriting bttm a lunple card o( 12 leadtoe a 
ben for comtpondeocc, wnt po«tpai<l oa icceipt (^ i ceote in if 

SFENCERIAN FEN CO. 

349 B«»dw»y, New YoA. 



Brfmooi^ 



STEEL PENS I 



gently yet promptly and enablinff one 
to OTercome habitual coDBtipstldu per- 
manentlT. Its perfect freedom from , 
every oojectiotiable quality anil . sob- ' 
stance, and its acting- on the kidDevs, 
liver and bowels, without weafeenios' 
OP irritating' them- makd it' the Ideal 
l^aUve. 

In the process of manufacturing S«s 
are need, as tbev are pleasant to tEe 
taste, bat th^ nteaicinal qualities of the 
remedy are obtained from senna and . 
other aromatic plants, by a method ' 
known to the California Fis StrCP 
Co. only. In order-to-g«trits beneficial 
effects and to avoid Imitations, pleate 



Vol. XXXVI. No. 5. MAY, 1902 »>.'0 • Ve«r. 15c. • Copy 



Copyrtgtitid igai. aii rignii 



POPULAR SCIENCE NEWS 



A Nov«l OftlendftT Watoh. 
It not only telle the time like ordinary 
first-cless watches, but also tells the day at 
the week, day of the month, the month, 
and changes of the moon, as will be seen 
by the accompanying illustration, which 
BDOws the exact size. This is a beautiful 
watch, with porcelain dial and black 
oxidized Bteel case, the fashionable new 
materiaL It is an elegant . and reliable 
timepiece in every way, stem wind and 
stem set, and is goaranteed. It usually 
ratails at fia-oo; but we will deliver it for 
a limited time to any one for $8.oa 



W. STILLMAN, 
I OS Futtoa St., - - New York 



Reduced Glubblns Rates 

•n all 

Papers and Magazines 

Popular Soienoe News, 

loe Piiltou at., N. 7. 



PRESS BUTTON KNIFE 



Hall*. Atwoli 



ranteCCai No brealdoR of FlDm 
(■•olatelj Locked wfaeo opt] --■--■ 
•— ' — ■--'—*. Tha oalT 
hand. Kai-n 



ilot. Tba onij Knife 
can be opened with one hand. Ku 

BatSUilamllVarimttiui/f. Joints 

ont, Ajlnti will ncTecailclt np. BjmaUtoaur 
(Be tor KlKtitr Cents. 

With Popular 5cienu: Otis year ■ lubscnp- 
tloo. new ot aid, and thii knife, bolh delivered 
tree for li.IO at one time. If, in addilion, a 
■trlcUy new BubBcrfptinn is sent with the above, 
all tbrce will coat only t^.W. if paid forat the same 
time, and may be sent to aeparate addressei. 



ProtaoUns Steel Btruoturea. 
The ability of (be American engineer to 

design steel structures of great strength 
and pleasing architectural effect, is shown 
iu the eight half-tones on the handsome 
souvenir mailing card issued by the Joseph 
Dixon Crucible Company, of Jersey City, 
N. J. The card is a piece of artislic ad- 
vertising on the part of the company, and 
will prove of decided interst to construct- 
ing engineers and architects, to whom it 
will be sent on request. 

Dixon's Silica- Graphite Paint, which 
protects these from corrosion, has been 
vcty extensively used in the south, west 
and sea-coa: t sections of the United States, 
also In Mexico, Australia, Chma, Japan, 
West Indies and Philippine Islands, and 
has proven its protective and wearing 
qualities in all clitnates. 

Anolent Boat TJneartbed. 
A long boat cut out of an oak tree and 
beaotifully carved has been found in a bog 
at County Mayo. U is forty-six feel long 
and conid carry twenty men. The wood 
is not decayed and is so hard that hatchets 
made no impression on it. It will be sent 
to the Dublin museutn. 

Sugar irom Apple Trees. 
An Ohio farmer tapped fourteen sweet 
apple trees, and had obtained seven t>ar- 
rels of sap that is far superior to that 
taken from maple trees. It is snid that It 
will make more and better sugar. 



The Dinosaur Beds of the Orand 
River Valley of Colorado. Field Col- 
umbian Museum. By Elmer S. Riggs. 
Ass't Curator, Dept. of Geology. Vol. I. 
No. 9. Being a report of the expedition 
sent to this locality in search of vertebrate 
fossils. The geological features of the 
section are well described, and the pam- 
phlet includes live beautiful fall- page half- 
tone plates, showing formation of sand- 
stone, also maps, showing cross section of 
Grand River Valley. 

The Fore Leg and Pectoral Qirdle of 
Morosaums. Field Columbian Husenm, 
Elmer S. Riggs, Ass't Curator, Dept. of 
Geology. Vol I. No. 10. With three full 
plates, one showing complete right fore 
leg, and the others, various parts of fiame. 
Seven pages of text giving descriptions, 

Annual Report of the Director. Field 
Columbian Museum, Vol. U, No. i. Ppv 
80; 15 halftone plates. A complete de 
scriplion of the institution and of the vari- 
ous departments, and features of the year 
1900-1901. Complete and interesting. 

Neighbor to John Burroughs. In 
John Burroughs' later essays he makes 
frequent reference to certain "neighbors" 
of his who live near his own home. "Slab- 
sides." on the ivest bank of the Hudson, 
in the vicinity of Kingston. The neigh- 
bors so mcntioiitd are Mr. Ernest Ingcr- 
soll, the naturalist, bis wife, and their 
very companionable dog. 
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Concise, crisp, entertaining articles of 
interest to every garden owner, every 
lover of horticulture or nature— jveebasa' 
Monthly is lull of them. Not too technf- 
cal, not dull ; but bright, valuable, prac- 
tical and instructive to the amateur as 
well as the expert. v 

Well edited and finely Illustrated. It 
tells how to secure prettier and more 



I grounds, elves principles 

ne success certain In landscape or 

luTtural work. All subjects ere treated in 



dscape or harM- 

-K. All suDjects ere treated in 

a masterly manner, and In a lasdnating 
style well calculated to create a greater 
love for nature.and her beauties. It li 
full of flower lore. 

The Maaniriccnt of a natl™ flower or fen 
chapter, ii a apcdal feature 



forsptdmncopr. No freei 
11 yon are latercited In hardy tree* or 

Elan (a, Mad lOc. for pretty l>ook loll of help. 
il hIniB and naefut aDgsealloni. It'i fnt 
with every aubecHption. 

THOMAS MEEHAN & SONS, Publiihcn 
Gcmuntown, Phllwielphia, Va. 



Binders. We supply a cloth self-binder, 
lettered in gold, that any one can easily 
use. atid add the numbers as issued. It 
will bold about twenty-four copies, and 
will be sent free by mail for sixty cents. 
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Mcintosh Family FaradiG 

BATTERY 

is of good ma- 
terial, built in 
a substantial 
manner. It 
gives a smooth 
e»en currcot, 
and t« adapted 
specially to 
family n<-e. Ic 
. is worth a dox- 
I \ en cheap af- 

fair* that cost 
less but in the 
end are more expensive. We confideDlly 
recommend it as the best instrument oa 
the market at the price, delivered free for 
•7.50. We send a little bookof directions 
for using with this battery, which also 
gives a list of ailments and the proper 
mode of treating them with electricity. 
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Ballroad 'Ption* n Success. 

A train crew 400 miles from Chicago 
tfllepboaed over the telegraph wires to 
Chief Operator Parsons, oE the Illinois 
Central Railroad, at the Twelfth Street 
Station. Aa a reanit, the railroad tele- 
phone was declared to be a success. The 
train was stopped near Fulton, Viy., and 
the telephone was connected with the 
regnlar wire ranning to Chicaga In 
Bplte of the fact that the message had to 
travel over iron wires, which ran parallel 
to more than a score of other wires, every 
■wotA was distinctly heard bv Mr. ^'arsons. 

The inventor, R. J. Tillman, says it 
makes no difference whether or not tele- 
graphic messages are being liashed over 
the wires simultaneously with the tele- 
phone messages. This was proved true 
by the successful transmission of a tele- 
graphic communicHtion from Pulton at 
the same time Mr. Parsons was talking 
with the crew. 

Cold In Siberia. 
The cold is so intense in Northern Si- 
beria that the earth never thaws to a 
greater depth than five or six feet. 



Protiog Death. 
A means of distinguishing death from 
catalepsy has been devised by Dr. Icard, 
of Marseilles, and submitted to the Acade- 
mle des Sciences. He injects fluorescin, 
a strong cok>nng matter that is not pois- 
onous, into the veins. A gramme of 
flaorescln solution will color 45,000 litres 
of water. If there Is any circulation the 
body will tiim grass green in two minutes, 
but the color passes away m a couple of 
hours without doing any harm. 



Fireproof Jlodem 

Mod«rate Rates Exclusiv« 

Extensive Library Accessible 

OrcbMtral Conccrta Evary EvaaInK, 
ALL CARS PASS THE EMPIRE. 
Send lor deacrlptlvg Booklet. 

W. JOHNSON QUINN, Proprietor. 



Wild- 
Flowers 



All who enjoy readidg about the 
curious and inieresting traits of our 
native wild- flowers and ferns, should 
have the new monthly journal of 
popular botany. 



American Botanist 

It Is edited solely for the plant lover 
and contains no technical matter. 
Common names are used whenever 
possible, and all the articles aie se- 
lected with a view to their value to 
the general reader. Send 3 cent 
stamp for sample copy and tell your 
friends about it. Aaoress 

WILLARD N. CLUTE & CO., 

Blocbaniton, N. Y. 
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Grand Gonsemtorj of Misic 

(PODNDBD 1874.) 
Incorporated by act of legislature. Of- 
fers unlimited advantages in the study of 
vocal and inslrumenUl music, opera and 
oratorio, organ, harmony snd composition, 
aud all musical instruments. Elocution 
and dramatic art from the first beginning 
to the highest artistic perfection. Open 
all 
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The Weasel: the Reason He Is So Bloodthirsty 



By SILAS A. LOTTRIDGE 
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HE Weasel Js a 

Taaimal, closely related to the 
ferret, ermiae. and martb. 
Tbe body, which is cyllo- 
drical or even vermHonn ia 
ID Gbape, neasares about 
eight inches ia eotlre length; the neck is 
rather loag, the legs short ; its range is 
North America, Europe and Asia In 
forty north latitude the pelage in summer 
is reddish brown with white below, while 
ID winter it is white or a slightly yellowish 
white, except the tip of the tail which is 
very dark brown or black. This is the 
general change of coloring, being more 
marked at the north and less marked at 
the south. Sometimes white ones, such 
as shown in the illustration, are seen in 
this latitude, even in summer; both of 
these specimens were taken in July on tbe 
Oraoge Mountains, N. J. 

Tbe weasel is largely nocturnal in its 
habits, hunting and killing birds, rabbits, 
mice, rats, moles, squirrels, frogs, and 
poultry. Much has been written about 
this interesting little animal, and in nat- 
aral histories such statements as the fol- 
lowing are often found: "The weasel de- 
stroys for food alone, sucking the blood of 
its victims, and, if not hungry, it will hide 
tbe carcass until needed." But such state- 
meots are mtich too loose, tbe conclusions 
having been jumped at rather than reached 



after careful experim 



r close obser- 



My experiments with weasels extended 
over a period of several years. Some of 
those bearing on the statements just quot- 
ed I will give. Under an old barn I had 
a compartment which was made monse 
tight, aground apace ten by fifteen feet. 
Connecting with this by means of small 
doors were two other compartments, also 
mouse tight, each of which was eight by 
ten feet. The larger compartment was 
fitted up as an ideal place for a weasel's 
home, with hollow logs, a stone pile, and 
and plenty of dry leaves and moss. 

Experiments with four weasels, one at a 
time, proved that there was a wanton de- 
struction of animal life; they killed as 
long as there was anything to kill. Just 
at nightfall there were placed in one of 
the smaller compartments an old rabbit 
and four young ones, and in the other 
compartment three chickens. At mid- 
night the compartments were examined 
and not a rabbit or a chicken was found 
alive, and the remains bad been left just 
where the victims had fallen. No at- 
tempt was made to hide tbe bodies for 
future use either at this time or at any 
other time during the experiments; at an- 
other time six chickens and six rabbits 
were killed in a single night. 

In the first case all of the animals were 



killed by a single bite, except the old rab- 
bit which was bitten twice in tbe neck. 
Tbe brains of two young rabbits were 
eaten. In the second case thebrainof one 
chicken was eaten, but neither in the first 
nor tbe second instance was any of tbe 
flesh tasted, and in tbe two experiments 
different weasels were used. The number 
of animals I put into the compartments 
never made any difference, one or a dozen, 
all were killed, except in one instance 
which I will cite later, but it made a 
marked difference in the number of brains 
consumed and the amount of flesh eaten. 
By regulating the food supply I found that 
the first choice was blood, next tbe brain, 
and then the flesh. 

Why this is the order I will attempt to 
demonstrate. By accident I discoverd in 
the stomach of a weasel a large parasite. 
As this was noted again within six months. 
It occurred to me that perhaps this para- 
site was the cause of such an abnormal 
ferocity and love for blood. I accordingly 
set about deflnite investigation with the 
result that out of twelve weasels exam- 
ined I found but two without the parasite, 
A part of this number I bad experimented 
with in my weasel bouse before dissection, 
and the others bad been trapped or shot. 
In every instance the weasels were caught 
in box traps and were free from injuries. 

The third weasel which occupied the 



weasel boase was a fiae male. Qd several , 
occasioDs he left both cbli^ens aod rabbits 
in tbe compartments for two eights with- 
ont IcitliDg tbem. and of ninety per cent 
of the animals he killed in six months, 
portions of (be bodies were eaten. Upon 
the dissection of this weasel nopara^tte 
was found. One of the wea;^lB which 
was trapped and brought Co nie dead bad 



(Sllf[hilyredace4)l 
no }j*rasite, but its stoni^ch coDtained 
much solid food. , ' * 

The only objectioa that could be raised-. 
to these experiments mi);bt bs this, that a 
weasel, in Its natural state. woUld act dif- 
ferently. In my investigations tbe natural 
conditions were followed as nearly as pos- 
sible, and I will give two instances which 
proved to me that tbe weasels acted natu- 
rally. Wben a weasel finds tbe way into 
a chicken house he will return night after 
night until trapped or until the supply of 
chickens has given out. 

During the past fall and winter, a 
fanner living on tbe Orange Mountain. 
bad several of his chickens killed, and he 
knew by the remains that it must be the- 
work Of weasels- Tbe chicken faou$e was 
one in name only, and so the chickens 
roosted in several places. Tbe fact of 
their being scattered prevented any great 
number from being killed at one time. 
When cold weather really came some of 
tbe chickens gave up tbe habit of roosting 
in trees, and gradually, from several 
sources, they . gathered in the chicken 
bouse, until , one night tbe high roosts 
were all talieh and several had to take up. - 
with low perches. It so happened tbat 
the weasel came that night, and the next 
morning eight' chickens were found dea^. 

This was too much for tbe farmer, so 
the old chicken house was repaired, and 
things went better for a week, and then, 
two more chickens were found dead, but 
this time tbe exact entrance where tbe in- 
truders came in was found— it was small, 
but an inch and a half is large enough for 
a weasel. A trap was set at once, and 
that night it was sprung, and a toe with a 
small sharp nail was found between tbe 
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janS in the morning. The trap was set 
again and nothing distttrbed it fr<T three 
nights, but on tbe morning of tbe fourth 
day it had a weasel; more than this, the 
weasel was one toe short on tbe left for- 
ward foot. Upon examination it was 
found that the weasel had recently lost 
the toe. Now, from t^is and from what 
we alieady kno4 about the babies of tbe 
weasel, it is probable that this weasel was 
the one which bad visited tbe chickens for 
some t=me past. 

The.' flesh of. n<M]e of the chickens had 
been eateo except In. one. instance: and 
upon examination of the stomach of this 
weasel, it was found to. contain a very 
large paranie 

Theother instance happened this spring; 
in another chicken house an aaimal found 
ilswayinand killed, a chicken' and parts 
oC tbe flesh Were eate^. 'I?rom the re- 
mains' it could 'not be determined that it 
was the work of ^ wtasel, so the hole 
was stopped by means of a box, and If the 
animal escaped tbe trap it could not get 
at the chickens. The second morning the 
trap held a floe specimen of a male weasel ; 
the stomach did njot contain a parasite. 
In this case I have made no absolute proof 
tbat the weasel caught was tbe animal 
which ate parts of tbe chicken killed a few 
nights before, but J believe It to be tbe 

This I have' noticed with tbe weasels 



WILD ANIMALS OF 80N0UA CO., CAL. 

This part of the state, like others, shows 
the effect of increasing population upon 
tbe launa of the locality. Each year some 
animals become more rare, until ere long 
tbey.will be extinct. Within the recol- 
lection of oar pioneers the grizzly bear, in 
the broad light of day, catne into the door- 
yard of thes»ttler in pursuit of a pig or 
calf: he is seen hers now only in menager- 
ies. The black and cinnamon bear is stiU 
occasionally seen In the mountains around 
Cloverdale, the northern extremity of tbe 

Tbe American puma, or panther, as it is 
more common! jr called, is tbe dread enemy 
of tbe remote sheep fold, though an ani- 
mal rarely near dwellings. The Columbia 
black-tailed deer is still an inhabitant of 
the mountains and foottills. It is pro- 
tected by law from July first to Octolier 
first, and females are not legal'game at 
any time. Venison can not be sent out of 
tbe county at all. 

There is but one representative of the 
fox family, and that is the gray. It is not 
sly in the least, and when closely pursued 
will climb a tree. Some years ago a 



havlpg parasites, that they were not In as 
fine a condition as those not having them. 
The fur in most cases showed a marked 
difference, being thicker and more glossy 
in those without thepara>:iles. The length 
of tbe parasites varied from six inches to 
nine and a half inches, thus filling the 
stomach so ful! that there was Imle visible 
space for solid food. This seems to point 
to the conclusion that the parasite in the 
weasel's stomach is the direct cause for its 
choice of food and the blind ferocity that , 
stamps the animal as a bloodthirsty little ' 

Space Teiegraphr- 
There are now in Europe 40 seaside 
stations equipped ifor wireless telegraphy 
and five in America. All of Lloyds' sta- 
tions will S3on have a plant. 



hunter came upon a fox asleep, and be 
soon killed it with a club, without disturb- 
ing more desirable game. Cherries are a 
favorite food with them, and a steel trap 
set under the tree will often catch two or 
three foxes in a season- The Americau 
wildcat. In limited numbers, still resides 
in thick woods; tbey seldom do much 
damage, probably on account of their 
scarcity. 

In the coyote the wool grower finds an 
enemy worthy of bis attention. So de- 
termined is the animal to feast upon iDut- 
ton that tbe utmost watchfulness Is neces- 
sary to prevent its doing so. They are 
generally caught in traps or by dogs 
trained especially for tbat work. Tbe 
county pays five dollars for every scalp 
sent to tbe office of tbe county clerk, and 
the sheep men often give something in 
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addition. MouDtain goats are found in 
the northern part of the county, though 
they are not abundant The flesh of the 
young ones is said to be excellent eating. 
The wild hog is another menace to sheep, 
causing sometimes heavy loss in a flock 
by disemboweling them with its strong 
tusks. 

Our civet cat is a pretty little animal, 
about the size of the common house cat; 
in color they are brownish-yellow mixed 
with gray beneath; the tail, which is 
white, has from six to eight rings. They 
are easily tamed and great favorites of 
the miners. The Califoroia raccoon, very 
common here, is larger than its eastern 
relative. It has a fondness for poultry, 
and in some localities is so aonoying that 
a coon hunt is considered great sport by 
young men and bo}s. Although coons 
may be killed in daylight by the aid of 
dogs, they are more commonly captured 
at night. If taken when young a coon is 
easily tamed and makes an interesting 
pet, though it must be restricted in its 
liberty. It is very amusing to watch one 
eat, as it dips each morsel in water before 
tasting it; and when its meal is finished, 
it carefully washes its face and hands. 
The common mink and the yellow- cheek- 
ed weasel are found along the water 
courses. The mink has a peculiar habit 
of dragging Its toes when walking, thus 
making it easy to follow its tracks. Both 
of these animals are determined and per- 
sistent enemies of the hen yard; they do 
not eat the fowls, only taking the blood ; a 
good steel trap is the best remedy for this 
evil. 

The California skunk and the little 
striped skunk or polecat are plentiful. 
They, too, are fond of poultry, and do not 
hesitate to partake of eggs wherever they 
can find them. An egg, which has been 
poisoned with strychnine and put where 
others have been destroyed, is often sue* 
cessful in killing either animal. A Cali- 
fornia skunk is a difficult animal to shoot 
at night, as it carries its bushy tail erect 
and deceives one as to its body. The oil 
of the skunk is believed to have a medicin- 
al value, especially for rheumatism. The 
yellow-haired potcupine is occasionally 
met with. And what a surprise awaits 
the brave dog that attacks it ! 

Of squirrels we have the California gray, 
chipmunk, Richardson's red, and the Cali- 
fornia ground. The first and last named 
do most damage; the gray squirrel has a 
very pronounced appetite for ripe straw- 
berries and nuts, especially almonds. It 
is tamed without difficulty and makes a 
pleasing pet. The ground squirrel feeds 
upon roots and grains, and i$ very de- 
structive. They are sc active that it is a 
bard matter to shoot one before it goes in- 
to its hole. There are as yet comparative- 
ly few in this county. Both the gray and 
tbe ground squirrel are considered excel- 
lent eating. The gray squirrel is pro- 
tected by law a part of the year. 

The California gopher is a nuisance to 



farmers and gardeners. A dry winter is 
sure to be followed by an abundance of 
the pests; during a wet winter many are 
drowned. They almost ruin pastures and 
destroy young fruit trees by gnawing off 
the roots. In the garden few plants are 
sure of safety; dahlias, lilies and pinks 
are favorite food of gophers. Various 
means are tried to rid the locality of them ; 
some persons plant castor beans, others 
caper plants, where there is most danger 
from gophers; others, again, rely upon 
coal oil poured into their holef:. Probably 
tbe most efficient means of destroying 
them are by traps and poisoned raisins 
placed in their holes. Tbe services of a 
good cat are not to be despised. 

Of rats we have our share. Along the 
coast the wharf rat predominates, while 
inland we have the black, also tbe wood 
rat. All of these are very destructive ; the 
black rat often feasts upon young chick- 
ens. The jumping rat is occasionally met 
witti. There are long- tailed harvest mice 
and the* California arvicole. or house mice 
in abundance here, but a few good traps 
soon cause their disappearance. Poisoned 
wheat is an excellent remedy. 

Hunters and hound :» have left a few 
California hares and rabbits. They have 
done very little damage here, and that 
chiefly to young orchards, by gnawing tbe 
bark of the trees. The flesh of both these 
animals is excellent. 

The American beaver, though not nu- 
merous, exist in this county. They are 
known to live along the lagoons or lakes, 
and their peculiar habits make a study of 
them exceedingly interesting. Both tbe 
Oregon and tbe silver or prairie mole are 
found here. Their soft, beautiful skins 
are sometimes made into money purses, 
but the animals being so small, little use 
can be made of the fur. 

In the Pacific ocean along our coast, we 
have two other interesting animals; the 
common seal and the sea lion. It is a 
pleasant'pastime to watch them as they lie 
on the rocks or slip off so easily into the 
sea. Their peculiar bark can be beard 
for quite a long distance. Their skins are 
of little value, being very coarse, but the 
oil is need for various purposes. 

Although Sonoma county is but a small 
portion of California, it is well supplied 
with native animals, and our people are 
awakening to the fact that if something is 
not done for their protection, many species 
will cease to exist. Each season the laws 
are made more strict and include more 
animals under protection. 
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Shoe Industry. 
According to the census, there are 1,600 
boot and shoe factories in this country, 
employing 143,000 men, using $170,000,- 
000 worth of materials a year, and turning 
out products woith at wholesale $261,000,- 
000. On the average the wholesale price 
of a pair of shoes represents about 22 per 
cent, in wages, 65 per cent, materials, and 
13 per cent, minor expenses and profits. 



American Mammoths 
Of true elephants there appear to be 
three good species, Elephas ^rimigenius, 
E. columbi and E. imperatar. The first- 
named, tbe northern mammoth, a species 
of moderate size, having teeth with narrow 
enamel bands, seems to have ranged from 
Alaska southeasterly to about the latitude 
of Washington. D. C. 

A line drawn from Washington to St. 
Louis and thence northwestward to Vic- 
toria, B. C, would roughly mark the 
southern boundary of its habitat To the 
south of this line, extending to Florida 
and to the city of Mexico, is found. Ele- 
phas columbi, a much larger animal on 
the average than the northern species, 
having teeth with coarser enamel bands. 
There seems to be an overlapping of the 
two species, especially in the northwestern 
United States, as noted by Prof. Cope, 
and along this line it is difficult at times, 
if not impossible, to tell from which of the 
two species individual teeth have come 
Fully grown examples of this species must 
have attained a height of thirteen feet 

Elephas imperator was based by Leidy 
on an imperfect upper molar from the 
valley of tbe Niobrara distinguished by its 
great size and extreme coarseness of struc- 
ture. This specimen long remained 
unique and was finally considered by 
Leidy to be the same as E. americanus or, 
more correctly, E. columbi, since the for- 
mer name is unusable, being a synonym. 
Last fall, however, Mr. W. H. Holmes 
obtained in Indian Territory a consider- 
able number of teeth of both Elephas and 
Mastodon from the same spot comprising 
molars of M. americanus, E. columbi and 
some referable to Leidy's E. imperator. 
Teeth of this species may be distinguished 
from similar teeth of E. columbi by their 
coarse structure, the large amount of 
cement and the small number of enamel 
plates. Thus the upper molar of E. im- 
perator has 17 cross ridges and one of E. 
columbi 21 or 22, while the number of 
ridges in tbe lower molars are respectively 
18 and 22, this last being an estimate 
owing to tbe lack of a perfect specimen 
for comparison. In each case the molars 
of E. columbi are smaller. Thus Leidy's 
species may be considered as definitely 
established.— Science. 
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New Bears. 
The national zoo at Washington is try- 
ing to get a specimen of the gray bear of 
Mt. St Elias, Alaska, which was only dis- 
covered to tbe world a short time ago. 
Tbis bear inhabits the glaciers and snow 
covered mountain slopes, and natural 
selection has made his color of such a 
blue-gra}* hue that at any distance he is 
invisible against the ice. A "spectacled'* 
t)ear. brown over his body, and with 
white rings around his eyes, has also re- 
cently been found for the first time, on 
the high slopes of the Andes in Bolivia. 
The latter named animal should also be 
on exhibition at the zoo. 
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NATUBB STUDIBD BY ART. 
BY H. W. PARKER. 

A knowledge of nature is certainly 
helped much hy the practice of drawing 
and painting. In microscopy it is essen- 
tial ; no study of objects under a lens is 
thorough and of lasting benefit without 
careful drawing of things examined ; and 
coloring, too, is often of great advantage, 
just as it is in staining tissues the better 
to distinguish them. In larger nature, 
science deals with much that cannot bo 
stated by pencil and brush; but the im- 
portant study of form and color, scientific- 
ally, needs the accurate observation best 
insured by copying nature. In this, art is 
literal translation, while sesthetic art is 
free translation or suggestion only, with 
an emotional motive rather than the 
simple truth- seeking aim of science. 

How much better observers of nature 
are those who have a habit of tracing out- 
lines and modeling shapes, mentally, as 
well as discriminating tints of color. But 
this habit is not likely to be acquired ex- 
cept in the practice of art, as a diversion 
or self-education, not necessarily as a pro- 
fession. There may be those who sec and 
remember all natural details without this 
kabit of mental picturing; most persons, 
however, are not of this sort, as might be 
proved by inability to give an accurate ac- 
count of what they see,— about the rarest 
of abilities. Happily, tbe public schools 
are giving attention to dra;ving, and a 
race of better observers may grow up. 
Still, tbe in<;truction and practice must be 
very limited in the schools; and therefore 
some elementary suggestions here may be 
of value to many youths and adults who 
would improve their po«-ers of observation. 

No oue should be advised to sit down 
and attempt to copy nature without some 
previous practice in copying good draw- 
ings in print. Of course, there is the 
danger of acquiring traditional and false 
conventional notions of art-work; also, 
lapsing into the soft misty style of aqua- 
tints and some lithographs, the blur of en- 
gravings from photographs, or the coarse 
effects of cheap illustrations. But there 
are published series of excellent studies of 
trees, for example, to be had of art-deal- 
ers, as well as series of animal forms. 
These, or some of them, are by acknow- 
ledged masters. To illustrate, there is the 
manner of giving the shaded parts of 
trees in leaf by close oblique lines; this 
makes easy the first blocking out of a 
tree's masses; and if the lines are in the 
direction of the sun's rays, as they should 
be, it is true to nature, which gives such 
lines of light sifted through leafage. 
There is, also, the style of leaf peculiar to 
the s|3ecies of tree, indicated by running 
lines of curves or zigzags, or points, ac- 
cording to the characteristic effect, where- 
as an attempt to draw the separate leaves 
would be tedious and petty. The dis- 
tinctive character of the tree is what is 
wanted, in every part, trunk, branches 
and leafage. 



It may even be affirmed that copying 
good drawings is necessary to the begin- 
ner. There is no need to begin as Adam 
presumably did at the first round of the 
ladder, or as the prehistoric men did in 
the rude but wonderful pictures in caves. 
We can begin on the basis of previous 
masterly art. -Besides, the beginner by 
copying can learn to see things as on one 
plane as artists do. The first useful les- 
son in perspective is to look from a fixed 
point— say the top of a stick on a pedestal 
—before a window, and with a bit of 
tallow draw the buildings, etc., seen 
through the glass as if they were pictures 
on the glass. The result is a new revela- 
tion to a person with uneducated eyes,^ 
the relative size of things and convergence 
of parallel lines. 

The drawing of single objects, such as 
plants and animals, impresses the details 
of form on tne memory, though for mere 
recognition the so- termed fades of the 
species at once gives the distinguishing 
general features. Other drawings per- 
taining to science are geological maps and 
sections, and when original, are diagrams 
created from mcdsuremeuts of areas and 
strata. Yet. something of value can be 
sketched direct from scenes, as contours 
and the peculiar features of stratification 
and erosion, given in some geological re- 
ports, especially the outlines of mountain 
ranges and canyon walls, most happily 
rendered in mere line, after the style of 
two Indian villages in the March Popular 
Science News. When it comes to mak- 
ing the diagram of a crystal, one must be 
a mathematical mineralogist who has mas- 
tered this difficult subject. 

With all tbe advantages of photograph- 
ing directly from living forms, there may 
be the disadvantage in many instances of 
a neglect of that personal study of detail 
which is necessitated for good drawing. 
Photography in natural colors, however, 
measurably successful in the hands of ex- 
perimenters, is still beyond the popular 
reach. Of coloring, in the study of nature, 
there is no room to speak in this article. 



■•*- 



The ABteroids. 
During the year 1901 thirty-six asteroids 
were discovered, all but one of them at 
Heidelberg, by photography. The aster- 
oid group is now known to have 475 mem- 
bers. No. 361 is interesting as having the 
greatest known aphelion distance, viz., 
4.74 (the earth's distance from the sun be- 
ing T.oo). The mean motion of No. 401 is 
approximately twice that of Jupiter. No. 
475 is interesting from its great southern 
declination (61 >^®) at discovery, for its 
large eccentricity (^=0.38) and small peri- 
helion distance (1.60). It was discovered 
at the Harvard College station at Are- 

quipa in Peru. 

♦♦ 

To Aid Digestion. 
Crocodiles, like ostriches, swallow peb- 
bles and small stones for the purpose of 
grinding their food. 



TOPOOBAPHY OF UNITBD 8TATB8. 

In its broader features, certainly, the 
classifications of the topographic divisions 
adopted by Mr. Gannett, the geographer 
of the census, are those which are gener- 
ally accepted. The boundaries of the top- 
ographic division were adjusted to coin- 
cide with county lines in order that the 
statistics collected might be applied to 
each division. Of course, the extent of 
each topographic division, with this quali- 
fication, was determined by considera- 
tions of geology, topography, altitude, 
rainfall and temperature. 

The marshy area extending along the 
coast from the eastern shore of Virginia 
to the Rio Grande is designated at the 
Coast Lowlands. The borders of these 
swamps along the Atlantic coast are beisg 
drained and converted into farms, a con- 
siderable area in the Carolinas being util- 
ized for rice plantations. In the main, the 
coast lowlands are well timbered, princi- 
pally with cypress and juniper. 

Behind the coast lowlands stretches the 
coastal plain, a strip of land along the At- 
lantic and the Gulf between the lowlands 
and the Piedmont region. It stretches 
from New York Bay to the Mississippi, 
on both sides of which it extends north- 
ward to the Ohio River. It is cut into two 
parts by the Mississippi alluvial region. 
The coastal plain east of the Mississippi 
has good farming land, and having many 
industries it naturally has a far larger 
population in proportion to area than the 
coast lowlands. 

Behind the coastal plain extends the 
Piedmont region from New York Bay 
southwest to the western boundary of Ala- 
bama. The limit between the Picdnjont 
region and the coastal plain is fixed by tbe 
••fall line," where the streams pa<;sing 
from the hard granite rocks of the Pied- 
mont region to the soft tertiary rocks of 
the coastal plain have rapids or falls mark- 
ing the limit of navigation from tbe sea. 
Manufacturing towns from Trenton, N. J., 
to Montgomery, Ala., use the water power 
thus afforded. 

The name Appalachian Valley is applied 
to a narrow region extending from tbe 
Hudson to northeastern Alabama, betin-een 
the Piedmont region on the southeast and 
the Alleghany plateau on the northwest. 
Most of this mountain region forms a de- 
pression known as the Appalachian Valley. 
It is the source of a large part of our coal, 
and there are numerous iron industries* 
particularly in the northern part of it. 

The region designated as the New Eng- 
land Hills is properly part of the Appala- 
chian mountain system, but is here dis- 
tinguished on account of its di^erence in 
character. The mountnios. instead of be- 
ing disposed in parallel ridges, are mainly 
isolated, irregular groups, such as tbe hilli 
of Maine, the White Mountains and the 
Adirondacks. It is, on the whole, tbe 
largest industrial centre. 

The Alleghany plateau, densely forested, 
is an escarpment extending more or less 



May, 1902 



POPULAR SCIENCE NEWS 



101 



t^ontinnonsly from the Hndson River Goulh- 
westward to Alabama, rising from the 
northwestern border of the Appalachian 
Valley. The plateau has been deeply 
scored into canyons by streams which 
makes it a very difficult region in which to 
build railroads. The result is that the 
central part of the plateau extending 
through eastern Kentucky and Tennessee 
is one of the least progressive parts of the 
country. 

West of this plateau is a region com- 
prising most of Ohio, Indiana, southern 
Illinois, west Kentucky and west central 
Tennessee designated here as interior 
timbered region, though a large part of it 
is included in some classifications as prairie. 
It has been the largest source of our hard 
wood lumber, and, when the white men 
first reached it, it was quite generally 
covered with forests. 

The country bordering the Great Lakes 
is included under the name Lake Region, 
it is heavily forested, mainly by conifers, 
and is the largest source of white pine 
lumber. Its iron mines are also the most 
important in the country and many manu- 
f^icturing towns are on the shores of the 
lakes. 

The Prairie Region is a region of transi- 
tion from the forested country on the east, 
to the barren plains on the west As its 
rainfall is rather light most species of trees 
cannot thrive. It is the greatest region of 
cereal products and of the industries de- 
pending upon them. 

The Mississippi Alluvial Region lies 
mainly below the high water mark of the 
rivers traversing it The rivers by deposit 
have built low flat ridges along their 
courses, which, except in time of extraor- 
dinary floods, serve to confine them and 
protect the lower country. The only 
habitable parts are these river ridges, the 
lower country upon either side consisting 
of swamps. Thus the habitable part of 
this region forms but a small part of it. 
These river ridges are well cultivated in 
Louisiana, mainly in sugar, while higher 
up the rivers almost the sole crop is cot- 
ton which has an unusually long fibre, 
making it more valuable than the cotton 
of the uplands. The soil is extremely 
fertile. 

The Ozark Hills in southern Missouri, 
Arkansas and Indian Territory are a very 
billy region devoted to farming. 

The Great Plains merge insensibly with 
the Prairie region. The line of demarka- 
tion has been set at the line of normal an- 
nual rainfall of twenty inches. These 
plains extend westward to the foot of the 
Rocky mountains and from the Canadian 
to the Mexican border. The rainfall is 
insufficient for agriculture, the water in 
the streams can irrigate only a small part 
of the land and the plains are now occu- 
pied mainly by cattle and sheep. 

The Cordillera region is a plateau of 
which the Great Plains form the long east- 
ern slope. The plateau extends to the 
Cascade range and the Sierra Nevada. 



On the slopes and summit of this plateau 
are vast numbers of mountain ranges and 
elevated valleys. The climate is arid, and 
irrigation as a rule is necessary for the 
production of crops. Tnis region has been 
subdivided into several areas. 

The Rocky Mountains include the most 
eastern of the mountain system in the Cor- 
dillera. It is composed of a series of 
ranges separatad by valleys trending par- 
allel to one another and extends from the 
northern to the southern boundary of the 
country. 

The Plateau region comprises most of 
the drainage basin of the Colorado River. 
It consists of great plateaus whose sur- 
faces are level or slightly inclined and 
terminate in great lines of cliffs. Every 
stream is in a canyon, most of which are 
dry during the year. The higher plateaus 
having amp.e rainfall are green and for- 
ested; the lower plateaus are covered with 
sparse vegetation or are absolutely bterile. 

The Great Basin in the interior of the 



The Coast Ranges separate this valley 
from the Pacific. In Oregon, Washington 
and northern California they are heavily 
timbered. The valleys among these 
ranges, especially in southern California 
are very fertile and produce a great varie- 
ty of fruits, many of which are tropical in 
character. 

These facts show that the Great Plains 
is the most extensive topographic division, 
followed closely by the Prairie region, the 
two together including nearly one- third of 
continental United States. 

The eastern boundary of the Great 
Plains about bisects the country, 49 per 
cent of the area of the United States 
lying west of that north and south line, 
and 51 per cent, lying east of it 

It is also shown that the Prairie region 
and the New England hills include over 
three-tenths or 31 per cent, of the popula- 
tion of the country, while the Lake region 
and the interior Timber region include 
over one-half of the population. '-Sun* 
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Cordillera region is a large area with no 
drainage to the sea. The only outlet for 
its waters is by sinking into the thirsty 
••oil or by evaporation. With the excep- 
tion of the country along the lower Colo- 
rado and Gila rivers this is the most desert 
part of the United States. 

The Columbian mesas, in the northwest, 
is an area drained by the Snake River and 
by that part of the Columbia above its 
passage through the Cascade Range. They 
are is in great part covered by eruptions 
of basalt which, bursting through the over- 
lying rock, spread over the country forming 
many thousands of square miles of great 
table lands. 

The Pacific Valley lying parallel to the 
Pacific Coast, a short distance inland, is a 
great depression extending from British 
Columbia southward into southern Cali- 
fornia. The regions along >$omc of the 
rivers and other bodies of water in this 
depression, as Puget Sound, the Willamette 
river of Oregon and the Sacramento and 
San Joaquin of California, are among the 
most fertile regions of the Pacific slope. 



Ancient Business Methods. 

A document of the year 54 a. d., recent- 
ly unearthed in Egypt, reports an English 
journal, proves that the ancients were 
more particular as to the form of a receipt 
than the most exacting business man of 
to-day. The translation is as follows: 
Ammonius, son of Ammonius, to Tryphon, 
son of Dionysis, Greeting 1 agree that I 
sold to you the weaver's loom belonging 
to me, measuring three weavers' cubits 
less two palms, and containing two rollers 
and two beams; and I acknowledge the 
receipt from you through ihe Bank of 
Sarapion, son of Locbns, near the sera- 
peumof Oxyrhnchus, sou of Lochus, of the 
price of it agreed bat ween us, hamely. 20 
silver dracbme of the Imperial and Ptole- 
maic coinage; and that I will guarantee 
to you the sale with every guarantee, 
under penalty of payment to you of the 
price which 1 have received from you, in- 
creased by half its amount and by dam- 
ages this note of hand is valid. 

The woiding is similar to some legal 
documents ol to day. 
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THB ZO0IA.0AL LIGHT. 

BY ARTHUR K. BARTLETT. 

At this season of thfe year, on every 
clear evening during the absence of the 
moon, there is visible in the western 
heavens after sunset, a strange illumina- 
tion known as the zodiacal light, which 
very much resembles the faint glimmer of 
the aurora borealls, and might easily be 
mistaken for that interesting phenomenon 
of the northern sky, by those unacquaint- 
ed] with astronomy,' were it not for the 
position it maintains, and the singular 
form it invariably presents to the observer. 
This remarkable celestial spectacle, which 
hasldoubtless been noticed by every per- 
son who enjoys an occasional survey of 
the heavens at this season, has attracted 
the attention of astronomers from time 
immemorial, but has never been satisfac- 
torily explained, and still remains an 
enigma in astronomical science, though 
many ingenious theories have been ad- 
vanced to •account for it, none of. which 
are yet accepied with confidence as a 
solution of the mysterious apparition. 

The form of the zodiacal light is that of 
a Cone or pyramid, having a rounded top, 
with its base directed toward the sun, and 
its axis nearly in the plane of the ecliptic. 
Its light is hke that of the Milky Way, or 
that of the faint twilight, thin enough to 
let the stars be seen through it, and seems 
to surround the sun in the form of a lens, 
the plane of which is nearly coincident 
with that of the sun s equator. The ap- 
parent angular distance of its vertex from 
the sun varies from forty to ninety de- 
grees, and the breadth of its base, perpen- 
dicrlar to its axis, from eight to thirty 
degrees. It is believed to extend beyond 
the orbit of the planet Mercury, and even 
as far as that of Venus, but— with occas- 
ional exceptions — never so far as the orbit 
of the earth. 

This wonderful illumination is not men- 
tioned by any of the early writers on 
astronomy, though it certainly could not 
have escaped the notice of the Arabian 
and Grecian astronomers. An ancient 
Aztec manuscript preserved in the Biblio- 
theque du Rot. at Paris, is said to contain 
an account of a mysterious light that was 
visible for forty consecutive nights in the 
year 1509, and which Montezuma regard- 
ed as an omen of his downfall. This is 
iiow believed to have been an unusually 
luminous zodiacal light, as it is recorded to 
have been seen in the immediate vicinity 
of the sun when it was below the horizon. 
The phenomenon was first noticed in 
Europe by Prof. Chiildrey, in the year 
i66i, but it was afterward more particu- 
larly observed and described by the cele- 
brated astronomer, Dominic Cassini, in 
the spring of 1663. Humboldt observed 
the various intensities of this wondertul 
light in the tropical regions; and he saw 
it flicker and wane from a very strong to 
a pale light, and then suddenly shoot up 
again as bright as before. A peculiar 
gleam similar to the zodiacal light, if not 



identical with it, is detscribed by John 
Christopher Sturmius, a German philoso- 
pher, who flourished during the last half 
of the seventeenth century. He called it 
Heliocometes, or comet of the sun, be- 
cause the light, which he sometimes ob- 
served at sunset, appeared like a large 
column of light attached to the sun, like 
the **tair* to a comet. 

The Rev. George Jones, of the United 
States Navy, a member of the corps be- 
longing to the Japan expedition, made 
numerous observations on the z6diacal 
light, showing that, in that climate, 'it 
never fails to be seen when the moon acd 
clouds do not interfere." Biot thought 
that the zodiacal light might be in some 
way connected with the earth, and by re- 
peated experiments he found that it gave 
more heat than the tail of a comet. When 
at the summer solstice, according to the 
observations of the Rev. Mr. Jones, the 
zodiacal light was visible from ii p.m. 
until I A.M. in both the eastern and west- 
em horizon, with their apexes approach- 
ing each other. From the facts which he 
accumulated in regard to this singular ex- 
hibition, Mr. Jones concluded that the 
light was a nebulous ring surrounding 
the earth, in which the meteors and shoot- 
ing stars may have their origin. Prof. 
Piftrce concurred with Mr. Jones in his 
theory, and Prof- Gould thought that Mr. 
Jones' observations threw more light on 
the nature of this strange illumination 
than all other astronomers before him. 
But this theory has long since been ex- 
ploded, and is now regarded as absurd in 
the light of more recent researches; for, 
whatever its nature and constitution may 
be, the zodiacal light is known to be a 
solar appendage, and in no way connected 
with the earth or its atmosphere. 

The zodiacal light is ^o called from the 
fact that its axis is inclined to the horizon 
in the direction of the zodiac, the broad 
belt or zone within which the sun and 
major planets perform their revolutions 
over the firmament The season most 
favorable for observing this celestial glim- 
mer is when its direction is most nearly at 
right angles with the horizon, and it is 
least obscured by the twilight. In north- 
em latitudes this occurs in February and 
March for the evening, and in October 
and November for the morning, when it 
is visible in the east just before dawn. At 
places favorably situated, even in the 
temperate zone, it may be seen at almost 
every season, and on or near the equator 
it increases in intensity and height, and it 
can be observed throughout the year. In 
our climate, the light is rather more in- 
tense than that of the Milky Way, and 
also much more uniform. It is brightest 
in the parts nearest the sun, and in its 
upper part its light fades away by insen- 
sible degrees, until it becomes too feeble 
for distinct vision, so that diflFerent ob- 
servers, at the same time and place, as- 
sign to it different limits, according to 
their respective powers of vision ; but the 



distance to which the light extends from 
the son varies with the season of the year, 
and tbe condition of the atmosphere. Pe- 
culiar undulations and Bashings resem- 
bling the aarora have been noticed in it 
when the sky was nnusnally dear and the 
moon absent. 

The light really extends out on each 
side of the son. and lies nearly in the 
plane of the ecliptic; and the direction of 
the axis of the cone of light, if prolonged 
below the h<M*izon, always passes through 
the sun. Prof. Newcomb says: "It lies 
very nearly in the plane of the ecliptic, 
but its exact position is difficult to deter- 
mine, not only owing to its indistinct out- 
line, but because in northern latitudes the 
southern edge will be dimmed by the 
greater thickness of atmosphere through 
which it is seen, and thus the light will 
look farther north than it really is. The 
nature of the substance from which this 
light emanates is entirely unknown." 

In our latitude the zodiacal light can be 
seen distinctly only after tbe evening 
twilight during the months of February 
and March, and before the beginning 
of the morning twilight in October and 
November; for at these times it stands 
most erect above the horizon, and is there- 
fore farthest removed from the thick va- 
pors and twilight. It is also faintly visi- 
ble during the month of April, in the eve- 
ning, and about the time of the winter 
solstice it may be seen in the morning* 
but it is seldom perceived in snmnoer, on 
account of the long twilights at that 
season. It is more easily and more fre- 
quently observed in tropical countries* 
and particularly near the equator, than in 
our own country, because in those regions 
the obliquity of the equator and sodiac to 
the horizon is less, and tbe duration of 
twilight is much shorter. 

Ara^o*s ''Popular Astronomy*' contains 
the following passage regarding this sin- 
gular phenomenon: "Prof. Mairan asserts 
that this species of light had already been 
seen by the ancients. Nicephorus, says 
the author of the treatise on the 'Aurora 
Borealis,' relates that after the capture of 
Rome by Alaric, a great eclipse occurred 
during which there was seen in the 
heavens a light which had the form of a 
cone. The Greek historian treats as ig- 
norant those persons who pretended that 
this light was the tail of a comet." Arago 
adds to this that it is remarkable no trace 
of the zodiacal light, at least with its 
aspect of an "iron lance," has been seen 
by modem astronomers during total 
eclipses of tbe sun, and finds an explana- 
tion in the circumstance that the light is 
seen only in the twilight, when stars of 
the third and fourth magnitude are easfly 
perceived by the naked eye, whereas, the 
corona of the total eclipse throws light 
enough into the atmosphere to render in 
visible, in its neighborhood, the stars of 
that magnitude. Yet, many eminent as- 
tronomers think that the zodiacal light 
ought to be looked for in every total eclipse 
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of the sun, and the atmospheric conditioD 
might sometimes be sach as to render it 
visible. If ever seen during a total 
eclipse, it would probably appear as faint 
and conical lights, extending in two dia- 
metrically opposite directions, with their 
bases toward the sun. 

The late Prof. Steele, in his excellent 
work on astronomy, thus refers to the in- 
teresting spectacle: **If we watch the 
western horizon in March or April, just 
after sunset, we will sometimes see the 
short twilight of that season illuminated 
by a faint, tremulous light, of a conical 
shape, flashing upward, often as high as 
the Pleiades. In September and October, 
at early dawn, the same appearance can 
be detected near the eastern horizon. The 
lifht can be seen in this latitude only on 
the most favorable evenings, when the 
sky is clear and the moon absent. Even 
then, it will be frequently confounded 
with the Milky Way or auroral lights. At 
the base it is of a reddish hue, where it is 
so bright as frequently to efface the 
smaller stars. In tropical regions the 
zodiacal light is perpetual, and shines 
with a brilliancy sufficient, says Humboldt, 
to cast a sensible glow on the opposite 
part of the heavens." 

In the equatorial regions, at high ele- 
vations, the zodiacal light has been seen 
at all hours of the night to extend entirely 
across the heavens, from the eastern to 
the western horizon, in the form of a pale, 
luminous arch, having a breadth of thirty 
degrees, and there is said to be in it, at a 
point exactly opposite to the sun, a patch 
a few degrees in diameter and slightly 
brighter, called the gegenschein or zodi- 
acal counterglow. This faint light is 
seen by the naked eye only in the zodiac 
and always about 180 degrees from the 
stin, and the phenomenon is as great a 
mystery as the zodiacal light itself. A re- 
cent explanation is that it is due, like the 
luminous redness of the eclipsed moon, to 
the refraction by the earth's atmosphere of 
sunlight, which is made to converge in 
the shadow of the earth and reflected— in 
the one case by the moon and in the other 
by the meteor dust of space, or by clusters 
or shoals of small interplanetary bodies, 
too minute and faint to be seen individu- 
ally. 

This strange patch of light, which is 
one of the most interesting of astronom- 
ical puzzles, may be best seen in Sep- 
tember and October, and affords an excel- 
lent test of one's powers of vision. The 
late Prof. Proctor, in his 'Essays on As- 
tronomy,*' presents an interesting paper 
to which we refer the reader for a learned 
and exhaustive discussion of the subject 
He begins his remarks by saying: "It can- 
not but be regarded as a remarkable cir- 
cumstance, that the nature of the zodiacal 
light should, in the present state of as- 
tronomy, continue to be a quaestio vex- 
ata." Prof. Chambers' "Handbook of 
Astronomy," Vol. I, also contains an ex- 
cellent description of the spectacle, with 



the various theories and observations per- 
taining toit. * . . . 

As the illumination always accompanies 
the sun, it is evident that U can not be a 
terrestrial appendage. The fact that its 
aspect and position are the same in differ- 
ent latitudes, and its axis is situated in the 
same part of the heavens, from whatever 
locality the light is observed, indicates 
that it is too far away from the earth to 
have an appreciable displacement from 
the effects of parallax. It is the opinion 
of most astronomers that the phenomenon 
is caused by a faint, cloud-like ring, per- 
haps a meteoric zone, that surrounds the 
sun, and only becomes visible to us when 
the sun is below the horizon. The theory 
now generally accepted attributes the 
illumination to sunlight reflected by an 
immense number of meteoric bodies — 
very small and perhaps thrown off by 
comets- revolving around the sun nearly 
in the plane of the ecliptic, most of them 
being within the earth's orbit, forming a 
thin, flat sheet like one of Saturn's rings, 
extending beyond the orbit of the earth. 

These meteors are like those which the 
earth is constantly encountering in space, 
and which, on entering our atmosphere, 
become visible to us as "shooting stars." 
In the zodiacal light they are too small to 
be seen separately, even with a large tele- 
scope, but they combine in unknown mil- 
lions, according to this theory, to reflect 
to our eyes the peculiar light in question, 
borrowing it from the sun, around which 
they all revolve, probably in elliptical 
orbits like the planets. All of these me- 
teors together would, by their reflection, 
produce the pale, diffused light, which we 
observe in the west at this season of the 
year. This meteoric zone, if it extends 
beyond the earth's orbit, mast have a 
diameter of at least 200,000.000 miles. 
Prof. Young says: "While this theory, 
however, is at present more generally ac- 
cepted than any other, it cannot be said 
to be established. Some are disposed to 
consider the zodiacal light as a mere ex- 
tension of the sun's corona, whatever that 
may be." It is a singular fact to be re- 
gretted that, as Prof. Chambers well re- 
marks, "Little or no progress has been 
made during recent years in elucidating 
the theory of the zodiacal light ; and this 
is the more remarkable considering the 
development of all other branches of as- 
tronomy." 

Recent observations with the spectro- 
scope, that marvelous instrument of sci- 
ence, have shown that the zodiacal light 
gives a continuous spectrum, which indi- 
cates that it is composed of solid masses, 
and shines by reflecting to us the sun's 
light The subject is certainly worthy of 
attention, and future observations may 
not only throw light on this particular 
phenomenon, but present to our contem- 
plation a singular variety of celestial 
bodies with which we were formerly un- 
acquainted. If our sun could be viewed 
from one of the other stars, it would 



* doubtless . appear to be surrounded by a 
nebulpus light, similar to that in which 
some of the "fix^d" stars appear to be en- 
veloped, as seen from the earth. 
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Naval Architecture and Marine Bngl- 

neerlng. 

One of the features of the new engi- 
neering building at the University of 
: Michigan will be the 'installation of an 
experimental tank for instruction and 
research purposes in cbnnection with the 
courses pf n&val architecture and marine 
engineering. The tank will be 300 feet 
long', 22 feet broad, and 10 feet deep. The 
principal investigations for which it is de- 
signed will be of two kinds; first, those 
connected with the models ^t various 
types of vessels, and secondly/, those re-" 
lating to propellers. 

The method of conducting experiml^nts 
upon ship models is. without ente^ng into 
detail, somewhat as follows: A model 
from ten to twelve feet in length is made 
accurately to the desired form from the 
drawings. This is accomplished by ipeans- 
of a specially designed cuttin^jf ma(^hine. 
When finished it is ballasted to the re-' 
quired trim and displaceinent, and is then 
in a similar condition to that requiired in 
the full- sized ship. 

In order to determine the r^istande to 
forward motion, and hence the power at 
any given speed, the model is towed by 
means of a dynamometer attached to a 
truck which extends across the tank and 
runs upon rails on either side, the truck 
being driven by a motor. If for example, 
a spring dynamometer is used, the exten- 
sion of the spring determines the force 
required to move the model at the given 
speed. By suitable arrangements the 
speed of the travelling truck may be 
altered to any desired extent and the 
resistance of the model at any speed 
determined. Thus a complete record of 
any given form of vessel from the lowest 
to the highest speeds may be obtained. 
In a similar manner the effiscts of altera- 
' tion of form upon the resistance may be 
investigated. 

In order to pass from the model to the 
full -sized ship, recourse is had to certain 
well-known laws, into which it is unnec- 
essary to enter here. Suffice it to say tha; 
the resistance of a full-sized vessel may be 
dermiced with absolute accuracy from the 
results of experiments upon her model. 

Investigations upon model , propellers 
are conducted in a similar nianner, the 
observations taken being those of thrust, 
turning force, revolutions, and speed of 
advance. The laws connecting these 
quantities for the model with those of the 
full-sized propeller are somewhat similiar 
to those of the model ship. 

By performing the two foregoing ex- 
periments together, the case of the ship 
being driven by her own propeller may be 
produced exactly upon the model scale. 
Numerous other experiments may also be 
performed. 
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TBB TBILL1UM8. 
BY BESSIE L. PUTNAM. 

Among the largest of our spring flowers, 
these fair blossoms, like their near relative, 
the lily, are showy without being gaudy. 
Just why the trillium should have been 
classed by earlier botanists as a nightshade 
seems, in the light of modern accepted 
relations, quite an iocong^ity; yet it 
points to only one of the mazes into which 
pioneers were drawn in their labor of sys- 
tematizing plant relationships. As a result, 
the popular name three-leaved nightshade 
still clings to at least one member of the 
genu$, vying with wake robin, beth-flo wer, 
birthwort, wood Uly, lamb's quarters, In- 
dian balm and Indian shamrock for recog- 
nition. 

Dr. Gray classed the trillium with the 
lilies, but Wood and some other botanists 
placed them and Indian cucumber in a 
separate group, a distinguishing feature 
being the whorled leaves and a conspicu- 
ous tendency to net-veining; though in 
both leaf and petal the base of the branch- 
ing veinlets is in prominent parallel veins. 
Britton, in his Illustrated Flora, makes a 
still different classification, placing the 
trillium in the Lily of- the* Valley family 
by virtue of its fleshy, berry-like fruit, 
quite in contrast to the loculicidal capsule 
of the lily. 

Despite these little technicalities, chil- 
dren will continue to gather the *'wood- 
lilies" under that dearest and to them 
most appropriate of all names. And in 
comparison with the true lily, the struc- 
ture of the latter is more fully revealed. 
The flower is normally in each case made 
up of threes, the outer row or sepals of 
our pubject being green, while those of 
the lily partake of the delicate color and 
texture of the petals. 

Though type specimens are strictly on 
the plan of three, leaves, sepals, petals, 
stamens (6), and styles, few plants show a 
wider range of variation ; and in this feat- 
ure there is an abundance of material for 
the botanist, the novel forms often illus- 
trating a valuable principle in morphology. 

Michigan is especially rich in these va- 
garies, and a wet season is evidently con- 
dusive to their development, T. grandl- 
florum, a magnificent species with large 
snowy white petals changing to rose color 
with age, is the most prolific of abnormal 
forms. Specimens with some or all of the 
parts in fours or even fives are frequently 
met; or the leaves may be reduced to two. 
Prom both Michigan and Buffalo, N. Y., 
come reports of individuals with double 
flowers, eighteen petals being counted on 
a single flower at both stations. 

Willard N. Clute records in Meehans' 
Monthly an instance in which the three 
normal petals had a curious companion in 
a fourth member of their own texture and 



color, but differing in shape, and having a 
pollen-bearing anther attached to its side. 
Prof. Meehan speaks of the value of such 
monstrosities in the study of plant mor- 
phology, this one clearly showing the few 
elementary parts of which a-plant is com- 
posed, and the similar origin of both petal 
and stamen. 

The trillium often carries this still fur- 
ther; and that flowers are but modified 
branches and their parts modified leaves 
is shown by the frequent tendeocy to re- 
version of tbe petals to green. Before me 
is a fine specimen of T. grandiflorum from 
Central Michigan, the large snowy petals 
of which are most artistically margined 
with a broad band of green. The varia- 
tions in the genus have led in past times 




THE TRILLIUM (T. ERECTUM). 

to many sub divisions and varieties in 
nomenclature ; modern research, however, 
tends to guard against a multiplication of 
varieties, and to regard the unusual forms 
recurring with more or less constancy as 
simply ''freaks," useful ia determining the 
evolution of plant life. 

T. erectum is one of the most widely 
distributed of the species, occurring, ac- 
cording to Dr. Britton, ''In woods, Nova 
Scotia to James Ba}' and Manitoba, south 
to North Carolina, Tennessee and Mis- 
souri. Ascends to 3,000 feet in Virginia. 
Also in Japan." This last habitat recalls 
a peculiarity frequently noted: Plants 
common to our eastern slopes but not 
found west of the Rockies are indigenous 
to Japan. How they got there is a query 
yet unanswered. 

The slightly drooping flower of T. erec- 
tum (shown in drawing), seems to brand 
the specific name a misnomer. But when 
we recall the fact that only two others of 
the species, T. sessile and T. cemuum, 
the former with sessile flower and the lat- 
ter with peduncle always strongly re- 
curved, were then known, the claim of 
this species, which at least starts with 



erect flower stem, seems not so illy found- 
ed. It Is easily recognized by the dull 
madder-red petals, dark ovary and mal- 
odor. A form with cream colored or 
nearly white petals is not infrequent. 

While none of the trilliums are fragrant, 
this one has a peculiarly offensive odor. 
Clarence Moores Weed, in his fascinating 
book, **Ten New England Blossoms and 
their Insect Visitors." calls attention to 
the fact that the plant is cross-fertilized 
by flesh flies, doubtless attracted by the 
double bait, both color and odor of the 
blossom mimicking that of decaying flesh. 
And just here it may be well to note that 
dull red or purple color and carrion- like 
od or arc frequent companions. The skunk 
cabbage is a familiar illustration. One of 
the exotic arums has a dark purple flower 
with a most pronounced carrion odor on 
the day it opens. This odor passes away 
in a day or two, probably after the neces- 
sity for insect visitors has ceased, and 
flower lovers may then admire its strange 
attire without offense to the olfactories. 

Though a few species of Trilliums are 
found in Japan and the Himalayas, it is 
essentially a North American plant, seven 
distinct species being now recognized east 
of the Rockies, while as many more are 
found in the extreme south and west. 
Like many of our native plants, it has 
been partially or wholly eliminated fronk 
many former haunts. This is partly dae 
to the destruction ot forests, partly to in- 
discriminate plucking. There is a com- 
mon tendency to pluck the wild flower,, 
even it be thrown away after being duly 
admired. Children gather the blossoms 
in great handfuls. And on Decoratioa 
Day the trilliums furnish a goodly share 
of the woodland display. All this, despite 
the fact that with the blossom come stem 
and leaves,— all the organs that work 
above ground are destroyed. Can we ex- 
pect but that under such conditions tbe 
race must in time become extinct ? Na- 
ture calls for atmospheric work some 
weeks after this, and the subterranean 
organ, deprived of its legitimate assist- 
ants, can only in part perform the allotted 
functions. It is readily transplanted to 
tbe garden, where it blooms freely, in- 
creasing slowly in the number of flower 
stems from year to year. 



■n^ 



Flower Decoys. 

One of our native orchids, Listrea ovata, 
has a flower which in shape resembles a 
species of beetle. So writes the Rev. 
Alex. Wilson in Knowledge for April, and 
he proceeds: Perhaps in this case the in- 
sect mimics the flower, as certainly bap- 
pens with a pink- colored Mantis in Java, 
which so exactly resembles a pink orchid 
that butterflies are attracted to it in mis- 
take. Tbe insect is carnivorous, and lies 
in wait for its prey, which is easily secured 
by the help of this strange disguise. Mu- 
tual resemblances of this description are 
rather characteristic of the Orchidacese. 

From their resemblance, real or faoci- 
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ful, to butterflies, moths, bees, spiders, 
-etc.. various species of Habenaria, Neo- 
tinea, and Ophrj-s derive their names — 
the butterfly, spider, bee and fly orchises. 
In the orchid Ophrys muscifera are two 
little protuberances regarded by the late 
H. MuUer as pseudonectaries. Of this 
<:lass of deceptive contrivances, however, 
we have a better example in Pamassia 
palustris, one of the saxifrages This 
flower has five fan like scales alternating 
with the stamens; the margins of the 
scales are fringed with hair-like processes, 
and each hair is capped with what appears 
to be a drop of honey. These are really 
hard dry knobs, but so much do they re- 
semble daops of honey that flies lick them 
l)efore discovering the imposture. The 
intention of these sham nectar- drops may 
either be to decoy unprofitable guests 
from the real nectar, of which a limited 
supply is produced in the hollow of each 
scale, or to advertise it for the benefit of 
the more intelligent visitors. 

Somewhat analogous to these pseudo- 
nectaries are the greenish swellings which 
arise on the veins of the petals of Eremur- 
ns. These little swellings present a strik- 
ing resemblance to aphides or plant- lice, 
«nd Kerner states that a fly accustomed 
to hunt after aphides pierces and sucks' 
the swellings, apparently mistaking them 
for the insects. 
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Qrowinff Water Lilies from Seed. 

The process of growing water lilies from 
-seed is not very tedious and may be done 
as successfully in the humblest home as in 
the flnest conservatory. I submit a few 
notes for the benefit of those who desire to 
try growing them from seed, but who do 
not have access to a greenhouse. 

Hardy Nymphaeas. — An important item 
in this connection is fresh seed. The best 
time to sow them is in the fall, soon after 
maturing. Self sown seed nearly all 
germinate. When this has been omitted 
•they can be sown out of doors in either 
natural or artificial ponds, in March or 
early April. Select a sunny, sheltered 
place where the water is six or eight inches 
•deep, with good soil bottom. Plant each 
seed by pressing it into the soil and cover- 
ing it one-quarter inch deep. Protect 
from fish and water fowls. I prefer to 
-sow in boxes of soil sunk in the water. 
Then in case of a rise or fall of the water 
the boxes can be dragged in or out, keep- 
ing the young lilies at a congenial depth 
until they become strong enough to battle 
against drouth and flood. If one has no 
ponds, seed may be sown in tubs filled 
balf full of soil and to the brim with water. 
With the warm days of spring and early 
summer most of the seed will germinate 
And the plants may remain in the seed 
l3eds until the following spring. 

Nelumbiums may be planted in exactly 
the same way as hardy Nymphseas. The 
seed should first have a hole filed through 
the hard shell to allow the water to pene- 
trate to the kernel, else they may lie in the 



water indefinitely without germinating. 

Tender Nymphaeas. — In the absence of 
a greenhouse probably the best way to 
sow these is in a tub of water in a bay 
window or other light window near to a 
heater. With the majority of us, prol)- 
ably the kitchen window with a southern 
exposure and close to the range is most 
convenient. The time for sowing these is 
now at band, in order to have early bloom. 
Pill some 5 inch pots with garden soil, 
sprinkle the seeds on, press down firmly 
and cover one-eighth inch. Sand is pre- 
ferred for covering, as it holds the soil in 
place and prevents the seeds from float- 
ing.. Two or three pots will be sufficient 
for a packet of seed. Set the pots in tub 
and pour in water until the pots are cover- 
ed four or five inches. Keep the water at 
a temperature of 70° — a little higher in the 
daytime would be better— and some of the 
varities will be up within two weeks. 
Others will linger for a month. When 
tbe first leaves begin to float transplant 
them, giving each plant a two-inch pot 
In course of a month they will need an- 
other shift and may call for more tub 
room before removing to the ponds out of 
doors in June. Persons not having space 
enough to admit a tub can sow the seeds 
in pails, bowls, pans or any convenient 
and clean vessel that will hold water, pre- 
serving the same idea as given above. 

Seeds of tender water lilies may also be 
sown out of doors after the manner re- 
commended for hardy ones, except they 
should not be planted until danger of frost 
is over and the water becomes warm. 
This throws the blooming period so late in 
the fall, however, it*is but little practiced, 
except to grow the tul)ers to keep over 
winter for another season. 

Victoria Regia and V. Randi require a 
temperature of 90^, and an attempt to 
grow them without a greenhouse generally 
ends in failure. V. Trickeri (Cruziana) 
will germinate under the same conditions 
as the tender Nymphaeas. 

Varieties —A word on this might not be 
out of place just here. All seed cannot be 
relied on as producing absolutely the same 
variety as its parent. All varieties of 
water lilies do not mature seed; some 
seeds are slow to germinate. For these 
reasons the practice of reproducing water 
lilies from seed is not in general favor. A 
sufficient degree of success may be gained, 
however, to liberally reward one's efiForts. 
The varieties that do best from seed are: 
Tender— Victoria Regia and its varieties; 
N. Zanzibarensis and its varieties; N. 
dentata, N. O'Marana, N. Lotus, N, gra- 
cilis, N. scutifolia, "" . coerulea; Hardy — 
N. odorata and most of its varieties; N. 
tuberosa and its varieties; the Nelumbi- 
ums.— Amer. Gardening. 

Dwarf Trees. 
Dwarf oak trees are cultivated by the 
Chinese. They average from six inches 
to a foot in height, and are perfect in every 
respect. 



Trade Relations with Great Britain. 
In 1895 our exports to Great Britain 
amounted to $387,000,000 and our imports 
from that source were $159,000,000. In 
T901 our exports rose to the enormous 
amount of $631,000,000, while our imports 
were only $143,000,000. Such a change as 
this is almost revolutionary in its results, 
as it leaves a trade balance in our favor of 
$488.coo,ooo, which must be paid in some 
way. 

England is the great common carrier of 
the world, and doubtless the freight that 
was paid to her for transporting the great 
amount of merchandise represented by the 
above figures, materially decreased this 
balance. An additional factor of no 
mean proportions, is the amount spent by 
American tourists in England; however, 
there was still a balance of something 
over $250,000,000, that must have l>een 
paid by the return of American securities to 
this country. In other words, the English- 
men must have squared the international 
account by allowing us to repay about 
$250,000,000 of the money we have bor- 
rowed from them in the past. 

Such a tremendous balance on our side 
of the account cannot continue for many 
years, for eventually all our obligations to 
the English capitalists will be refunded, 
and then there will be no other way to 
balance accounts except for us to take 
English securities in exchange for our mer- 
chandise. In fact, a small beginning in 
this direction has already been made; last 
year a portion of one of the English war 
loans was floated in New York, and we 
became for the first time the creditor 
nation. 

All this is very gratifying to American 
pride, but such a state of affairs is not like- 
ly to long continue, as it is largely due to 
the fact that the Englishmen are not doing 
their best. In the first place, their con- 
servatism makes them loath to adopt new 
machinery and modern methods; then the 
trade unions have attained such power 
that they dictate just how much shall con- 
stitute a day's work. These trade unions 
seem to be unable to comprehend the true 
relations that should exist between capital 
and labor, and have adopted a policy that 
is bound to result in disaster. They afgue 
that there is but so much work; therefore 
they will do but little each day, in order 
that it may last longer. Of course, the 
natural result of this policy has been to in- 
crease the cost of production, and this has 
enabled us to undersell them in their own 
market. 

However, some fine day they are going 
to wake up to the fact that they have got 
to give up the go-slow policy and do their 
best in order to compete with the goods 
we are offering them; when this time 
comes, as it is bound to come, it will 
greatly reduce the annual balance due us, 
and will upon the whole produce a more 
healthy condition of trade. 

It behooves us in this country to profit 
by England's trade union experience. 
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I coaducted an expedition into tbe val- 
ley of tbe Big Wicblta, for tbe Paleonto- 
loglcal Museum, of Munich, Bavaria. 1 
begftn work on the 14th of Jane, 1901, and 
COD tinned four months, — was emplojed 
by the famous Dr. von Zittel, the early 
teacher of tbe lamented Cope, and other 
American paleontologists. It was pleas- 
ant to receive these words o£ praise from 
such a noble source. "Your collectloos 
from Kansas and Texas in the Munich 
Museum, will always be, as I wrote yoa, 
an everlasting memorial to the name of 
the collector," I labored, assisted by 
by my son George, this season under try- 
ing conditions, tbe heat often running the 
mercury up to 113 degrees in tbe shade, 
and when reflected from tbe brilliantly 
colored rocks, it was veiy severe on tbe 
■■ eyes. The whole Wichita Valley was 
almost a desert, the few cattle scattered 
over thousands of acres were poorer than 
I bave seen them in mid-winter in former 
years. Tbere are no springs or welts in 
the Ked-Beds. Spasmodic showers are 
partly retained in n at oral or artificial 
tanks. I had to haul my camp water 
from six to eighteen miles, as well as bay 
and grain for my team. 

By constant effort under tbe difficulties 
that beset roe, 1 was able to add over 
twenty forms of the early vertebrate life 
to the Munich Museum— roost of which 
are new there. No work, 1 believe, has 
l>een done on these remote ancestors of 
living arimals bince Cope died, except in 
Munich; Dr. F. Broili received the degree 
of Ph. D. from tbe study of tbe Eryops 
material I sent their museum In iSgs- His 
interesting roerooir on Cope's great sala- 
mander, Eryops megacephalus, was pub- 
lished in 1899. As Dr. von Zittel's assist- 
ant he came from Bavaria to visit my 
camp, and spent two weeks with me in 
tbe field, taking notes and photographs of 
the formation; he was delighted with the 
results of my work, assuring me that tbe 
collection I had made was of far greater 
scientific value than tbe one I made Dr. 
Zittel in tSgj. I believe a number of new 
species are present, as well as many de- 
scribed by Prof. Cope; one, bis EKplocaul- 
us magnicomls, here figured from bis 
original drawing of the type, was quite 
common in certain localities. I found in 
the roots of tbe grass, and along a slide, 
ten casts of skulls 1 thought worth saving, 
with fragments of many others scattered 
around, every particle of bone having dis- 
appeared. 1, however, got several better 
specimens than the type, including tbe 
limbs, and column attached to tbe bead. 
1 suppose this unique amphibian was an 
ancient frog. The sknll is very much 
compressed vertically, the mandibles are 
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usually locked with the maxillea; at the 
premaxilln the jaws are only about half 
an inch thick, while tbe boms measure an 
inch and a half in thickness. I found 
several skulls that measured over a foot 
from the end of the chin to tbe distal p<nnt 
of tbe boms. The whole skull appears as 
a comical imitalioD of the Man in the 
Moon when it fs half full. The very beau- 
tiful sculpturing on all the outer bones is 
remarkable. The vertebra have twin 
spines on each side of the centra. I think 
when alive the frog must have been six 
feel long. 

Another species I discovered of tbe same 
genus, had a skull much narrower behind 
without horns, and not so much com- 
pressed vertically. One head was so beaa- 
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furtber back and are more powerful tbair 
those of an ox, a single row of large and 
small teetb occupy the jaws, while tbe 
palatines carry 6 sets of two powerful 
conical- shaped teetb placed closely to- 
gether, three sets on each side of the 
roof of the mouth. The skull is vertically 
compressed, but unlike Dlplocaulus. tbe 
eyes are well back; tbe occipital condyles 
are shallow saucer- 1 ike pits. The creature 
was about 10 feet long. 

I found a nearly complete skeleton of 
this huge animal for Prof. Cope in 1S96, 
under peculiar circumstances. It lay at 
right angles to tbe old Cbisem Trail, over 
which thousands of Texas cattle bad made 
their weary pilgrimage to Kansas and 
tbe North; tbe constant wear of countless 



ttfully preserved, and cleaned under long 
erosion, it was difficult to believe it was 
not a recent specimen. As a rule, all tbe 
fossils in this formation are covered with 
thiu red siliceous matrix difficult to re- 
move; when exposed to the weather f^r a 
long time this is sometimes worn off. 
This region was the home of Cope's great 
salamander, Eryops megacephalus, which 
ought to mean Hat- beaded. 

Kig. 3 represents this wonderful am- 
phibian's skull, here represented from 
Cope's original drawing of the type. 
When we compare our living American 
salamander, that rarely reaches a length 
of over B inches, with this grandfather of 
all the mud-puppies, we are struck with 
the enormous proportiotia reached by 
Eryops during tbe Permian. 

I found an absolutely perfect head this 
year that measured about 30 inches in 
length, and in which the bones that sup- 
port the tongue, are present; it is covered 
with a tbin siliceous matrix. All tbe outer 
bones of the skull are beautifully sculp- 
tuied. The bones that support tbe broad, 
flat quadrate, are projected well back of 
the brain-case; the lower jaws extend still 
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feet bad worn off tbe flint like matrix, and 
exposed the completely petriKed bones, 
while on the ridges they were not exposed 
at all, except in cross-section caused by 
breaks. 

The vertebrBB are of a lowly type; the 
centrum is composed of three distinct 
bones— the central or plurocentrum, and 
tbe two latteral pieces or hypocentra; the 
dorsal spine, with its processes attached 
are in one piece. That same year of '96, 
I was so fortunate as to find a batrachlan 
with a carapace,— one of ttiose rare dis- 
coveries of a life time that connects great 
orders. Prof. Cope believed this to be the 
parent stem from which sprang tbe great 
family of turtles. At a later period in the 
history of my life, my son George and 
myself, discovered three bonebeda full of 
minute forms, several of which are I tie- 
lieve new to science. I look forward witli 
great interest to their description by tbe 
Munich Museum. They range in siie 
from less than one. fourth of an inch to an 
inch in length. 1 got over twenty perfect 
skulls, many with vertebne atLicbed, and 
thousands of small bones from all parts of 
tbe skeletoD. In one case a complete 
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bVuU. one-fourth of an iccb in lecgtb, had 
conoected with it nearly the eotire veite- 
bral column, with ribs in position, coiled 
upon itself, bedded with many bones of 
otber species in a red siliceous matrix, 
So perfectly were Ihey ireathered out 
tbst ihey lay in bas-relief as white and 
perfect as If they bad died a month ago ; a 
single row of teeth like thf points of cam- 
brie needles occupied both sets of jaws 
It seems tu me this little fellow, not over 
six inches long, must have lain down in a 
snug bed of mnd to hybernate. end never 
awakened. 

Millions of years later, I found ft ready 
to do its share by adding one more fact to 
human knowledge, oiif^ more link to the 
endless chain of life Nature has produced 
so abundantly on tblB old world of ours. 
I dare not even guess at the family to 
which it belongs. Tbe bones of the skull 
are perfectly preserved, quite smooth, and 
show the sutures distinctly; there is no 
distortion, some red matrix attached be- 
low seems absolutely necessary to con- 
vince the mind that it is not a thing of 
yesterday. Others were broad and flat, 
a little like Dlplocaulus, eyes well forward, 
ao inch long, with delicate tracery upon 
tbe bones, and single rows of minute teerb. 
Some were campressed latterly, the del- 
icate little quadrale<i connecting the man- 
dibles with the skull at an angle of forty- 
five degrees. In this form the orbits were 
placed far back in the face. In another 
extremely beautifat skull the bones were 
maiked by small dentations and eleva- 
tions, very much compressed vertically. 
and had small teeth in tbe front part of 
tbe jaws only. 

I should not neglect in this connection 
tbe enormous Dimetredon of Cope, a rep- 
tile of large proportions and huge dorsal 
Bplnes. Some of these spines were over 
three feet long, with a pair of lateral 
spines at tbe base, after that they alter- 
nate to the apex ; these lateral spines are 
smooth and conical, slightly recurvitd, 
with round indented knobs at the distal 
ends; the first pair are about three inches 
long, and they gradually decrease in size. 

I call this animal the '' Ladder- Spined 
Reptile." I am told Prof. Cope believed 
these spines served as masts and yard- 
aims from which wcie stretched mem- 
branous sails, which enabled them to 
catch tbe breeze and tack atong the sur- 
face of the ocean. Possibly as the main 
spice Is extremely slender, shaped below 
like an inverted V, to each limb of which 
were round articulations to fit into corre- 
sponding pits in the center of the verte- 
brae, which were themselves quite sn;all, 
these lateral processes gave stability, and 
when held by strong muscles securely 
bedded in tbe flesh prevented dislocation. 
1 have found many fine specimens of this 
remarkable reptile; one found this year 
represented parts of the upper and lower 
jaws. A massive bone projects beyond 
and below tbe huge tusks in the loner 
jaws, tient in acurveandpresontsa unique 
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appearance, for what purpose 1 can bardly 
guess nutess to give rest to tbe bead when 
sleeping. But time would fail me to tell 
even in tbls cursory manner of all the 
strange life of these ancient mariners who 
lived In the water or along the marshy 
shores of the old Permian ocean. How 
those ancient frogs must have tortured 
the ear of nigbt on a warm evening I But 
I mnst turn for a short time to tbe rocks. 

There aro two formations In tbe Per- 
mian of Teias as distinct from each other 
as if separated by thousands of miles, so 
different Is the character of tbe regions 
they occupy. I visited one point on Poney 
Creek, in Baylor County, where the Red- 
Beds iay conformably upon the Grey ones. 
Looking to the west, a vast panorama of 
crumbling and denuded bluffs, ridges, 
narrow valleys and other characteristic 
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I found where erosion had cut a section 
through the Gray-Beds, while a long, level 
floor of its upper layer covered with tb« 
debris of the Red-Beds extended back to a 
ledge of red sandstone eight feet thick; 
although these beds were dry on the sur- 
face, a miniature watefalt fell from under 
tbe debris, over tbe sandstone ledge into 
the ravine below, proving to my satisfac- 
tion, that the pervious nature of the 300 
feet of red-rocks allowed the water falling 
upon it to percolate through to tbe com- 
pact grey sandstone below, and run off at 
whatever angle they chanced to be tilted. 
The first layer is very compact sandstone, 
so finely pulverized that it is almost as 
fine as flour; but on exposure it breaks 
into angular blocks so regular in shape it 
can be built into walls without the use of 
hammer or chisel The second, twenty 



Bad-Land scenery, desolate and forlorn, 
with tbe dull red color dominating every- 
thing, except where here and there it was 
relieved by stunted patches of me^quite 
or other vegetation, while to the east lay 
tbe nariow and shallow valley of Poney 
Creek, with typography so familiar lo 
residents of eastern Kansas. A ledge of 
grey sandstone five feet thick, following 
the trend of tbe low hills and around the 
ravines, grass coming down in gentle 
swells to meet it, or running up from the 
valley below; here were ponds of living 
water. I was camped in tbe valley in 
September. No rain of consequence had 
fallen since May. when on the 3rd. it fell 
in great quantities and lay everywhere on 
tbe surface of the ground, but soon disap- 
peared, and I crossed the dry creek bed to 
work at a locality rich in invertebrates, 
discovered by my son, who soon shouted 
thai if I did not want to swim 1 better re- 
cross. I did so In such haste that I left 
my tools behind, and a raging, howling 
torrent of water instantly covered the 
rocks over which 1 bad crossed dry. shod. 
Going into the hills east of camp, I made 
a discovery that solved the question that 
had perplexed me for years, viz.: why 
there are no springs, wells or running 
streams in the Red- Beds, except just after 
a shower. 



inches thick, of same general composition, 
breaks into blocks of many tons weight, 
and contains a few casts of invertebrates. 
The third stratum, 13 inches thick, though 
of the same grey color and general charac- 
ter, is literally packed with the casts of 
coiled and straight Nautili-like shells; 
some I judge are a foot in diameter. Tbe 
last layer is eighteen inches thick, very 
dense and heavy, its surface crossed at all 
angles by elevated rounded ridges. 

A Uaatodon Tooth. 

Herewith is shown a reproduction from 
photograph of a mastodon tooth, found 
four feet deep in the bottom of a creek 
located seven miles distant from Chatham, 
OnL Mr. L. C. Burt, of that place, who 
found the specimen, sent in tbe photo- 
graph and pariiculars. 

Tbe tooth, with portion cf jaw bone at- 
tached, weighs seven pounds, and is 11^ 
inches in length. Tbe tooth itself has a 
high polish and Is a very fine specimen. 

Aid for Ach£Bolo0lBta. 

The Academic des Inscriptions et Belles- 
Letlres. says the Paris correspondent in 
The Times, has voted 3o,ooof. to Father 
Delattre in order to enable him to con- 
tinue his excavations on the site of Carth- 
age. 
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Quartc— Theoretically It should be true 
that any crystalliEiag compounds whose 
parts aie of invariable proportions, and 
acting under the same conditions, should 
produce constant forms, and in large 
measure it is true. Concerning ourselves 
now only with quartz crystals, SiO„ we 
find tbat certain localities produce certain 
constant forms, varying only In size and 
Id mild modi Scat Ions. Thus the well- 
known crystals of Herkimer Co., N. Y., 
are so constant in form that an examin- 
ation of nearly one hundred thousand 
crystals revealed but one wide variation— 
a crystal showing a minus half P. Hce 
Fig. I. About five per cent, of ihe lot 
showed the plane S. Distortions are 




mon. Inclusions of lignite and crystals 
with cavities containing water and a mov- 
able babble are quite common. Crystals 
off color are rare. Crystals vary in length 
from 3 inches long down to microscopic 
size. Yet with all these "variations" the 
statement tbat the forms are constant Is 
substantially true. 

Near Pinal, Arizona, occurs a peculiar 
form of quartz commonly called hollow 
crystals, which radiate from a centre of 
chalcedony and are always associated 
with it, In many instances Ihe hollows 
seem to be formed by a grouping of sever- 
al crystals expanding from a common 
root centre, as do the petals of some 




FIG. 3. FIG. 4- 

flowers, while in others the hollows seem 
to be contained in a single crystal, which 
is seldom more than an inch long. The 
top of the widest hollow is about one-half 
inch across and tapers to base of crystal. 
See Fig. 2. These Arizona hollow crys- 
tals are a very interestinff study in crys- 
tallography, and some of their features 
indicate the influence of the associate 
chalcedonyon their formation. Thecom- 
position of quartz and chalcedony are 



POPULAR SCIENCE NEW^ 

given as identical; the first Is crystallized 
and the latter cry ptocry stall ine, and to 
this difference in structure in some meas- 
ure is doubtless due the form of these 
crystals. 

In iSgs tbere was discovered in Lincoln 
Co., N. C, a pocket of loose single and 
small groups of quartz crystals of an 
amethystine lint associated with a green 
muscovite. Nearly alt of these crystals 
had hollow pyramids, and were called 
"cup" crystals. Excepting the hollow 
pyramids they differed in all other feat- 
ures from the Arizona crystals. They are 
stouter and the planes of the pyramids 
inside and outsiileof the hollows are much 
belter developed. The strange feature to 
be considtred is that of inconstancy of 
form. Fig. 3 shows a single hollow crys- 
tal. Fig 4 shows a grouping of two crys- 
tals only one of which is hollow. A par- 
tial cause of the hollow form may be 
lound in the small crystals of muscovite 
held in the quartz at t>ase of each cup 
crystal. 

The muscovite doubtless influenced the 
direction of the crystallizing force. There 
was no foreign matter in the hollows 
themselves. The influences at work with 
the crystallizing forces In the silica of 
North Carolina are such as to produce a 
greater diversity of forms of quartz crys- 
tals than has been exhibited'at any other 
locality. Yet these diversities of forms 
bave such distinctive features in them- 
selves as to make the constancy of form 
no exception to the rule relative to a local- 
ity. The crystals of Alexander Co. differ 
materially from those of Lincoln Co., and 
any one of a dozen pockets of quartz crys- 
tals found in Lincoln Co. may differ from 
the others, and be so distinctive as to be 
easily recognized and located by one 
familiar with the product of each. 

The hollow crystals are not of the sunk- 
en planes variety ; they are hollow in most 
specimens to nearly their full depth. We 
shall continue the subject of quartz crys- 
tals. 

Ideal Specfanen* in matrix form are rare, 
but are quite common in loose crystals. 
A matrix on which are placed nicely iso- 
lated, well formed crystals as distin- 
guished from groups 01 bunches of crys- 
tals may be considered ideal. A matrix 
having but one good-sized, well-placed 
crystal is in some minerals the most de- 
sirable specimen one could wish for; but 
such are extremely rare in other than im- 
bedded crystals. Some imbedded crystals 
suih as garnet, pyrite, staurolite, etc., may 
be worked out into relief, and if the mat- 
rix be of good quality the specimen is con- 
sidered a pleasing one. The obtaining of 
ideal specimens is, however, more a matter 
of opportunity than of satisfying individ- 
ual taste. Still it is well to educate one's 
tastes up to the ideal point even though 
many things may prohibit one's often 
satisfying them. 

HydraUtcs are geodes of chalcedony 
which contain water, and are found at 
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Astoria, Oregon, Tampa Bay. Florida. 
and in Uraguay. The largest aod best 
shaped ones come from Dcagmy, andso 
long as they continue to hold the water 
are considered valuable. Of two flne spec- 
imens purchased la igoo, one of them a 
year later bad lost all its water, leaving do 
trace behind bow it was lost The water 
holds some silica in solution, and if the 
geode had been accidentally cracked tha 
injured part would have been closed up 
by the last of the escaping water. When 
the shape of these geodes lends itself to 
the purpose, they are sometimes made into 
viniagreltes by jewelers, who saw off the 
tops and mount the parts in gold. One 
such pie:e was recently held by a New 
York firm of jewelers at $1^0. 

DepaHmeat of Mtno. A bill to establish 
adepaitmenc of mines and mining, with 
a cabinet officer at its head, has again been 
introduced into Congress. Considering 
the vast capital invested in mining and 
the general economic conditions respect- 
ing minerals, such a department should 
lend to extend and systematize their de- 
velopment and uses. 

DUmood Cutting. The new cutting 
called the "Twentieth Century" cutting 
has just been introduced. This new cut- 
ting does away with the flat table of the 
brilliant and increases the number of fac- 
ets from 5S to So. It is so scieniiflcally 
accurate in form that diamonds cut in this 
style scintillate equally from every point 
of view, and are inlensified in lieauty to 
an extent bertoFore unknown. 

Itacolumyte or flexible sandstone occurs 
at several places in the Southern States, 
the most notable of which is Linville 
Mountam, Burke Co., N. C. This miner- 
al IS made into specimens by sawing or 
cutting it into strips up to two feet long, 
by from one to six inches wide, the tbick- 
ness depending on the splitting of tbe 
stone when quarried. 

The peculiarity of tbe stone is that, 
wbil^ it looks just I'ke an ordinary piece 
of sandstone, it is capable of being bent in 
tbe hand with considerable less force than 
is required to bend a piece of wet leather 
□f equal thickness. When examined with 
a lens, by reflected light, tbe particles of 
which it is built up are seen to be movable 
individually by using a needle point. 
When a thin slice of tbe stone is looked at 
under a lens, by transmitted light, tbe 
fragments are seen to be locked together, 
like the parts of a section puzzle toy, fixed, 
but not loosely. Of course, there is no 
means of flipping out the various sections 
of the stone, as the interlocking is not 
only in one plane, but in every diiectioo. 
The simplest way of esplaining how tbls 
stone was formed is to say ihat the grains 
of sand were once cemented firmly to- 
by another material, which has been nart- 
ly dissolved, leaving countless natural 
l>all andsocket joints of jagged shape be- 
hind. Good specimens may now be had 
of dealers at from 25c. to (a.oo. 
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* Btlachmeut. is tbat a high 
qnalily lens is essentiul, for 
any imperfection, even if 
BY D. F. D. so slight as !□ be negligible 

There is a peculiar charm about the at ordinary times, bf comes 
photograplis taken with the form of lens greatly magnified through 
kuowEi as the tele- photo As the term im- 
plies it is the adaptation at the telescope 
to photographic trork. Just as the object 
appears close to the observer when viewed 
through a telescope, so does the object or 
-vlefT when taken with the tele-photo at- 
lachmeut. 
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clear, and the light is not ample. A point (Fig. i), the exposure was % second with 

to t>e remembered by those who contero- stop isS. In the case of the tele-photo 
plate using the lelephoto 



The photographs here re- 
produced are of a Dorthern 
New Jersey residence, and 
well illustrate the differ- 
ence between the rectilinear lei 



and the same lens with the tele-photo at- 



HrCH POWFR TRI.E-PHOTO LENS. 

(Fig. 2), the exposure required was to 
seconds with 32 stop; fast plates Id both 

A striking feature of the examples here 
shown is the fact that they were both 
taken at a distance of considerably more 
than an eighth of a mile, and Fig. 3 is so 
perfect in detail tbat ii seems to have 
been not more than tifty or seveoty-five 
feet distant from the camera. 



f often impossible to place the 
a equipped with the ordinary land- 
scape lens close enough to a much desired 
object, and in snch cases the telC'phota is 
useful. Under some c I rcum stances high 
lowers, and very often buildings and 
g^ronnds, make a much more satisfactory 
photograph when the tele-photo is used. 
The broad expanse of foreground is en- 
tirely lacking, and the result seems more 
natural for the reason that the perspective 
is belter, appearing just as it does to the 
eye because it embraces a smaller field. 
It will sometimes greatly improve archi- 
tectural pictures, giving a mass of detail, 
especially in the case of very tall build- 
ings; also for ornamentations that are 
often in towers, or for large-sized statuary 
tbat cannot be produced by other means. 

For long distance work it is necessary 
to have a camera with a bellows capable 
of great extensioa. and absolute rigidity is 
-required. Sometimes a trembling that 
would ordinarily not be noticed, will spoil 
the plate by blurring, and often the oper- 
ator places the blame on the lens because 
he neglects this point; on occasions the 
-use of two tripods is advisable. The 
weather conditions also must be consid- 
ered, for it is impossible to secure a sharp 
-image If the atmosphere is not perfectly 



Pbotosrapblc Not«s. 
Photography is now holding a higher 
position as a fine art than ever before, but 
its position is by no means fully established. 
But it is far enough advanced so that it is 
beginning to be divided Into two classes, 
nrtistic, and commerciaL With tbe latter, 
tlie price per doien prevails Artistic 
)>hotograpby can never have a price per 
dozen; tbe care and effort involved to pro- 
duce a certain effect are at the most too 
great 

To restore a changed platinum print, a 
mixture of hydrochloric acid and chlorine 
water is recommended, conveniently made 
^' by adding a few drops of sodium hypo- 

tacbmenl. They were both taken from chlorite solution to dilute hydrochloric 
precisely the same spot within a few min- acid (i of acid to 10 or more of water may 



utes of each other, the tripod never having b3 used) until the odor of chlorine is dts- 
been moved. With the rectilinear lens, tinctly noticeable. 
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THB ORIGIN OF PBTBOLBUM. 

BY ALGERNON GRANVILLE. 

The great and iocreasinf^ activity which 
has been manifested in the oil industry 
throughout the United States daring the 
past few years, and which seems to give 
promise of, even still greater attention to 
this attractive and lucrative business in 
the immediate future, malces highly inter- 
esting at this time the discussion of that 
unsolved problem: **Wbat is the origin 
of petroleum?" Old as is the use of oil 
obtained from the earth, — the written his- 
tory of its discovery in Egypt alone dates 
back to the time of the early Pharaohs, — 
no attempt seems to have been made to 
enquire into the genesis of this most use- 
ful substance until about the middle of the 
last century. 

In 1847, A° English chemist named 
Young, succeeded in obtaining oil through 
the distillation of coal, which in the proc- 
ess involved was subjected to a very slow 
heat, and satisfactory results from the 
commercial point of view of. that time 
were procured in this manner. Subse- 
quent to these efforts, shale oil, a product 
of bituminous shale, submitted to the same 
process of distillation, was extensively 
manufactured in Scotland and Wales, and 
from these results and similar efforts else- 
where, it was finally determined that pe- 
troleum was the product of the distillation 
of coal by the heat of the earth in past 
geologic ages. There until the present 
time the matter has rested as a subject 
which might be considered as settled for 
all time to come, and were it not for the 
striking fact that in the great Texas oil 
field, recently discovered, and in the 
Louisiana, Florida, and some of the west- 
ern fields also, there is a complete absence 
of any coal or any proximity to it, no fur- 
ther hypothesis than that already given 
might be deemed necessary to explain the 
origin of this useful fluid. 

The prevailing notion that petroleum is 
a comparatively modern discovery, has 
probably done more than anything else to 
militate against our inquiry into its origin, 
beyond what has already been found out. 
If we look back into ancient history, how- 
ever, we shall find that this useful product 
was well known under various names and 
in various countries, and it is curious to 
note in passing that in some parts of Asia, 
as well as Europe, where it is found, there 
are no traces of coal to be discovered, 
whatever. 

In Burmah, for instance (one of the old- 
est countries from which rock- oil has been 
obtained), there is an absence of coal in 
those regions where it is discovered, and 
the Island of Zante, where Herodotus de- 
scribes the famous oil- springs, is totally 
wanting in the coal measures. On the 
shores of the Caspian Sea, and in some of 



the contiguous islands, where volcanoes 
finish their eruptions with a burst of pe- 
troleum, no coal has so far been found, 
and the Sicilian oil alluded to by Pliny as 
being burned in the lamps of his day, 
simply oozed to the surface of the earth 
from shallow depths, alike wanting in coal 
or any allied substance. In many of the 
oil regions of Siberia we find no traces of 
coal, and in our own country, where oil is 
produced abundantly, as in Texas, Flori- 
da, Louisiana, Colorado, and portions of 
Montana and Wyoming, as well as in parts 
of West Virginia, Ohio and Pennsylvania, 
the coal measures abruptly break off, or 
are totally wanting altogether. 

These being the facts with relation to 
crude petroleum all over the world (though 
of course it is found in vast quantities 
where coal exists), it becomes necessary 
to 'modify our ideas with respect to its 
origin, and to see if we cannot discover 
some better hypothesis, which will equally 
account for this valuable product being 
found associated with coal, as well as in 
places where that substances is totally 
absent. 

The theory of the chemical origin of 
petroleum through the distillation of coal 
in the bowels of the earth in remote geo- 
logic ages, has involved a series of very 
interesting experiments in ihe labora- 
tories of several well known chemical 
authorities. In these experiments, some 
powerful deoxidizing agent, such as iron 
at a white heat, has been made to react 
with steam and carbonic acid, depriving 
both the hydrogen of the steam or water 
and the carbon of the carbonic acid of 
their original oxygen, and resulting in the 
formation of a greasy liquid almost identi- 
cal with petroleum. 

It has also been found that shale, peat 
and wood, as well as even the famous 
"burning rock" of the Northwest, when 
subjected to distillation, have produced a 
similar result, and have all been made to 
yield up their quota of petroleum in quan- 
tities more or less abundant But this is 
not all. It has also been found that when 
animal matter has been submitted to the 
same process of destructive distillation to 
which the mineral and vegetable sub- 
stances were subjected, there was ob- 
tained an oily liquid, consisting of the 
same compounds of hydrogen and carbon 
as are discoverable by analysis in the pe- 
troleums of Pennsylvania, Ohio and West 
Virginia. 

Is it not possible then that right here we 
have a solution to the problem, and that 
the oil which gushes forth in localities 
where no trace of coal can be found, is but 
the accumulated remains of those vast 
hordes of invertebrates, or fishes, or even 
of those gigantic reptiles and other ani- 
mals which during the various eras of our 
earth swarmed over the land or occupied 
the seas in untold myriads, and found 
their last resting place, when death super- 
vened, upon the steaming earth and torrid 
sands of the primeval tropics, or upon the 



beds of ancient oceans, in the early morn- 
ing of the world's existence? Does not 
this hypothesis better fit the varied con- 
ditions of the earth under which we find 
oil to-day, associated here with the coat 
deposits,— themselves the product of de- 
cayed vegetation,— and again appearing 
where no such substance is found, than 
that other hypothesis which insists upon 
its carboniferous origin, and neglects to> 
explain its sudden discovery in regions 
which are totally lacking in the coal 
measures ? 

In different countries throughout the 
world, every stratum of the earth shows 
oil in quantities more or less abundant, 
the earlier strata, when organic life was. 
most prolific, though of a low order appar- 
ently produciog the largest supply. 

Passing by the earlier stages of the 
PalPBOzoic Age, however, which through 
the invertebrates in the Silurian, and the 
fishes in the Devonian Eras, were proba- 
bly responsible for the oil-bearing strata 
found to-day at great depths, we come to 
a more interesting period of the world's 
history, — the Carboniferous Era. It is 
now more than twenty- five millions of 
years ago, according to the Vest geological 
opinions, since our earth, warmed by the 
rays of a fiery sun, was luxuriating in the 
most abundant vegetation which has ever 
blessed this planet, and which was so pro- 
fuse at that period of the world's history 
that if compared with the densest of 
African jungles to-day, it might appear as 
some mighty monarch of the forest by the 
side of some delicate garden flower. To 
the death and decay of all this wonderful 
vegetation, continued through hundreds 
of thousands of years, we owe the coal 
deposits which underlie our soil. 

This was the Carboniferous Era, extend- 
ing through uncounted years, but it was 
also the forerunner of the Age of Reptiles. 
Over the land at that time in myriads 
poured vast hordes of saurians, of many 
varieties and many types, whose last de- 
scendants to-day in the persons of the 
alligator and the crocodile inhabit the 
swamps of Florida, or bask upon the 
banks of the Ganges or the Nile, — perhaps 
in some of those veiy tropical spots where 
their ancestors, huge in size and dreadful 
to behold, romped and roamed at their 
pleasure in their search tor food. Curious 
amphibians, characteristic of the age in 
which they lived, — some large, some smalU 
some snake-like and some lizard-like with 
feet,— moved around amid the marshes or 
on the land in countless numbers, and 
strange inhabitants of primeval oceans 
and continental seas contended with each 
other in their daily struggle for existence. 

The Permian period, which marks the 
transition from the Palaeozoic to the Meso- 
zoic Era, completes the monstrous work 
commenced by Nature in the CartK>nifer- 
ous Era, introducing to our notice on the 
scene of its greatest activity the wonder- 
ful Age of Reptiles. At this period, the 
energy of the earth was at its hetgrht, and 
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never in its history were reptiles so abun- 
dant, of SGch varied sixes and shapes, so 
numerous or so gigantic. In the Triassic 
and Jurassic divisions o£ this Era, the 
chief characteristic of this age is the cul- 
mination of these hideous monsters, direct 
descendants of those earlier forms of life, 
which had their origin in the Laurentian 
rocks, and which through the fierce strug- 
gle of succeeding ages, had slowly battled 
their way to the front to become at length 
the mighty monarch s of a world. 

So true is this, that during the Jurassic 
period they may be said to have domin- 
ated the world,— on earth, in water and in 
sky, — for the dinosaurs on land, the ich' 
thyosauri on sea and the pterosaurs in the 
air, each represented a stage of organic 
existence, the hugest and the most mon- 
strous which the world has ever known. 
In that age there was no higher type than 
these strange creatures, whose skeletons 
to-day lie scattered through our western 
plains. From the winged reptile, such as 
the pterodactyl, the birds were yet to de- 
velop in due time; the marsupials and the 
mammals were still to be evolved, and 
Man, the successor of a long line of 
animals of lesser mental capacity, in- 
cluding the lemurs and the anthropoid 
apes. — man, the finality, the crown and 
glory of all, was yet to be. 

But gone forever are these mighty in- 
habitants of an age which has passed 
away ! Vanished the Dinosaur; the spiny 
Stegosaur, and his kindred; the Iguano- 
don, and all the weird, strange and mon- 
strous varieties of their reptile race. Si- 
lent their fossil remains adorn the shelves 
of our museums, or under the skillful 
hands of the scientist,— their forms re- 
stored to their original shapes, — these curi- 
ous creatures of a by-gone age look mildly 
down upon us from the glass cases of a 
natural history room. For back into the 
arms of old Mother Earth each one in due 
time fell, and the beginning of a new 
stratum in the formation of the shale 
which lies imposed upon the sandstone, 
marks the resting place of those saurian 
monarchs which once ruled the earth, and 
sets a fitting seal upon the mightiest mau- 
soleum of the world's most vigorous period 
of activity. 

Such is the story of the closing stages of 
the Mesozoic Era, and such in the demise 
of its inhabitants the wondrous contribu- 
tion which they made to the sandstones of 
the earth, from whica we now extract our 
western and our southern oil. To the 
marine saurians of the Jurassic period, 
Texas is indebted for the great gushers 
which come from Spindle Top. Wyom- 
ing, Montana and Idaho owe their oil to 
the land or marsh reptiles of the same age. 
With California it is a little different, for 
her supply of petroleum is drawn from the 
Tertiary deposits, laid down at a time 
when the mammals ruled the earth, and 
birds with gay plumage were singing in 
the trees. But whether in Texas or Cali- 
fornia ; in Siberia or Japan ; in West Vir- 



ginia or Ohio, the origin of oil everywhere 
is just the same. Look where we will or 
search where we may, it comes to us from 
that great stream of animal life which rose 
unreckoned ages since, and now, in strict 
obedience to the laws of evolution, is mov- 
ing forward to that exalted goal to which 
the genius of the human understanding 
can fix no limit If we procure it from the 
coal regions, or distill it from the peat, the 
shale or even the rock which underlies our 
earth, these substances have nevertheless 
at one time been intimately associated 
with the organic creatures of the past, and 
impregnated with the oleaginous material 
of which their bodies have been com- 
posed, in order to account for its presence 
in their constituent elements to-day. 

The icy fields of a frozen North frown 
down upon us in the Klondike in our search 
for gold, while the lurid rays of a tropical 
sun beset our steps in Africa or Brazil, 
when in pursuit of the diamond or other 
precious stone, but it may probably be 
said with truth that of all the treasures 
which man has sought for beneath the sur- 
face of the earth, petroleum places in his 
way the least of obstacles, and with its 
varied uses and its great and permanent 
value to the human race, it is perhaps the 
most wonderful, the most beneficient and 
the most important of all he has discovered. 
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Tests for Blood Stains. 

In 1898 and 1899 M. Bordet showed that 
by injecting the defibrinated blood of any 
animal into the blood of animals of differ- 
ent species the serum of the latter ac- 
quired, after a time, the property of 
agglutinating and of dissolving the cor- 
puscles of the blood of the former. More- 
over, he showed that the serum mixed 
with the defibrinated blood of any other 
species formed, after a few minutes, a 
clear, limpid, red liquid, while if it were 
mixed with the blood of the animal from 
which the blood had first been injected, it 
formed an opaque liquid from which a 
fiocculent mass was quickly precipitated. 

His experiments, which gave a test for 
blood stains, have been repeated and ex- 
tended. Mr. Uhlenhuth has applied it to 
blood from oxen and rabbits. Every week 
he injected 10 cubic centimetres of defi- 
brinated ox blood into rabbits and after 
five such injections he obtained a serum 
that dissolved all blood except that from 
oxen. Analogous experiments with hu- 
man blood gave like results. It was pos- 
sible lo discriminate between drops of 
human and of ox blood that had been left 
to dry for a month on a wooden plank. 

Messrs. Wassermann and Schutze have 
carried such processes further and have 
experimented on the blood of twenty- 
three species of animals, and confirmed 
the former conclusions. The serums were 
a perfect test. It is noteworthy that the 
blood of monkeys and of men were some- 
what similar in action. Spots of blood 
three months old could be discriminated. 
The importance of this discovery is great 



BOMB BBCBNT WORK ON HYDBOOBN 

DIOZIDB. 
BY FREDERICK H. GETMAN/ 

Since 1818, when Thenard announced 
his discovery of hydrogen dioxide, the 
number of chemical compounds known to 
man has increased enormously and yet no 
one substance has proven of greater in- 
terest than this. 

One only needs to follow the history of 
the substance from the time of its discov- 
ery to the present day to learn that our 
present knowledge of it has cost a vast 
amount of labor, and to find that it has 
been the cause of the most bitter of scien- 
tific polemics. 

In 1895, when Briihl stated his belief 
that the oxygen in the compound was te- 
travalent, he was regarded by many chem- 
i«%ts as a teacher of ''false doctrine," and 
yet to-day we are accepting his view, not 
only with respect to the oxygen in hydro- 
gen dioxide, but also in many other com- 
pounds. Some years before the work of 
Briihl, Hanriot announced that hydrogen 
dioxide exhibits acid properties. This 
statement has been refuted repeatedly, 
and to-day if we find it mentioned in a 
text- book of chemistry we are certain to 
find a statement from the author to the 
effect that it is very doubful if not untrue. 

While many of the problems presented 
by hydrogen dioxide remain unsolved, the 
question which has been raised as to its 
acid character has been answered with 
assurance within the past few months. 
The experiments of Bredig and Calvert 
have shown most conclusively that hydro- 
gen dioxide is an acid, 

Bredig was led to perform these experi- 
ments from an observation which he had 
made previously in a study of the catalytic 
action of platinum on hydrogen dioxide. 
He found that the catalysis was retarded 
by acids, while alkalies tend to accelerate 
the action. From this he was inclined to 
think that the alkali might form a salt 
with the hydrogen dioxide, and to con- 
firm his views, he, together with Calvert, 
carried out a series of experiments. They 
employed five different methods, all of 
which lead to the conclusion that hydro- 
gen dioxide is an acid. 

The first method is based upon the 
principle that a substance will divide it- 
self between two solvents in such a way, 
that the ratio of the concentration in each 
remains constant provided the solute has 
the same molecular aggregation in each. 

They used water and amyl alcohol as 
solvents and found the "partition coeffi- 
cient" to be a constant 7.03. When, how- 
ever, sodium hydroxide was added to the 
water, the partition coefficient underwent 
a decided change. As the results of many 
measurements with varying amounts of 
sodium hydroxide, they found that the 
ratio between the quantity of hydrogen 
dioxide combined and the quantity of 
sodium hydroxide with which it was in 
combination was such as to plainly indi- 
cate a salt consisting of one molecule of 
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sodium bydroxide and one and a balf 
nolecnle* of hydrogen dioxide. 

The second method employed consisted 
in finding wbether the freezing-point low- 
ering of dilate sodlam hydroxide solution 
would be increased by the addition of a 
dilnte hydrogen dioxide solution. As is 
well known, if we dilute sodium hydroxide 
solution at constant volnme with acetic 
acid, no freezing-point depression is ob- 
served, owing to the formation of a salt. 
They found that the freeiing'point of a 
y normal NaOH solution was not lowered 
by the addition of ( H,0,, thus proving 
chemical combination between the hydro- 



UBTHOD OF TESTING HYDROGEN DIOXIDB. 

gen dioxide and the sodium hydroxide. 
The third method was based upon the 
retardation of the rate of saponification of 
ethyl acetate by sodium bydroxiile solu- 
tions, to which hydrogen dioxide bad been 
added. Ttie retardation was found to be 
proportional to the qnantity of hydrogen 
dioxide present, thus proving that enough 
sodium hydroxide was removed from the 
Geld of action to form a chemical com- 
pound with the hydrogen dioxide. 

Since hydroxyl ions disappear, new an- 
ions must be formed from the hydrogen 
peroxide, and these in turn combine with 
the sodium to form a salL Since the 
molecular conductivity of sodium hydrox- 
ide is diminished by the addition of hydro- 
chloric acid, owing to the formation of a 
salt, Bredig based his fourth method upon 
the determination of the change in con- 
ductivity of a solution of sodium hydrox- 
ide to which successive portions of hydro- 
gen dioxide are added. He found in 
every case that the hydrogen dioxide be- 
hoves like a weak acid, such as hypochlor- 
oos acid. The fifth and last method em- 
ployed, is worthy of detailed description, 
since it can be used as a lecture table 
demonstration. 

In the lower part of the U-tube is placed 
A two per cent jelly of agar-agar a, which 
is made a conductor by the addition of 
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potassium nitrate and an alkaline solution 
of lead oxide, thus forming a plumbate. 
The super- adjacent layer d consists of 
agar-agar and potassium nitrate, while 
into the two arms of the tube c cis poured 
an alkaline solution of hydrogen dioxide. 
Into each arm is then dipped an electrode 
—these electrodes l>eing made of iron 
plated with tin in order to prevent the 
catalytic action which would result were 
platinum electrodes used. A current of 
from o,i to 0.3 amperes is then passed 
through the cell in the direction of the 
arrows, the tube being cooled in ice water. 

Now, if the hydrogen dioxide moves as 
an anion to the anode, it must penetrate 
the indifferent layer d, and upon coming 
in contact with the surface of separation 
between d and a cause the precipitation of 
brown peroxide of lead. This has been 
found to be the fact, the precipitate form- 
ing as a brown ring at /. Thus in five 
different ways it has been shown that 
hydrogen dioxide behaves like a weak 
acid. The attempts that have been made 
to determine the valence of this anion 
have not been entirely successful as yet, 
but the evidence seems to point to vari- 
able valence. 

Johns HopUns tJulverBlty. 

HIsh Boiler Preesoreft. 
Prof. Thurston, of Cornell, who is an 
expert on the steara engine, has been 
making demonstrations with steam press- 
ures of 1.000 pounds to the square inch, 
and thinks that these cau be safely doubled 
in the course of time. These would great- 
ly increase the efficiency of the steam 
engine, which is now well known to be 
very wasteful, even in Its most economic 

High pressures are produced by super- 
heating the steam after It is generated, 
thus Increasing its expansive piower. In 
some of the steam automobiles the pres- 
sure goes as bigb as 500 pounds, by snper- 
beatiug (he steam. In the common steam 
boiler, it Is easy to see, a large fraction of 
the heat is lost in raising the water to the 
boiling point; and it is only the heat 
which the steam absorbs above that point 
that counts, all the rest being wasted. 

Badio-AcUve Snuuuitlona ot Tiiorium. 

Messrs. Rutherford and Soddy have com- 
municated to the Chemical Society of Lon- 
don the latent results of their study of the 
radio active emanations of thorium. Thor- 
ium sends out a Becquerel radiation and, 

tact with it a radio-active substance which 
may be considered as an emanat'ou of 
thorium itself. The power to emit such 
radiations is destroyed by heating, and is 
reacquired by re precipitation. Their 
latest experiments indicate the presence 
of some foreign substance — possibly a gas 
ot the argon type — which constitutes the 
emanation. It is not destroyed by active 
agents such as platinum-black at a white 
heat, red-hot magnesium and the like. 



TUNOeTBN: TBB HINBBAI. ODDITT. 

A backward glance across the early his- 
tory of Colorado reveals the interesting 
fact, that for decades past she has given 
promise of what she is to-day— the ac- 
knowledged abiding place of oeariy every 
existing metal. And it may be of some 
interest to the scientific world to know 
that, besides a famous producer of gold, 
silver, and not a few of the other metals 
of lesser value, she is becoming the forb- 
mnst producer of a yet rarer mineral— one 
whose history is perhaps as unique as that 
of any member ot the non organic world. 

It may not come amiss, just here, to 
quote a brief outline of the subject of this 
sketch as portrayed by the various stand- 
ard authorities, prior to the recent dis- 
covery in Bontder County, Colorada 

"Tungsten is one of the metallic ele- 
ments of chemistry. The mineral tung- 
sten (meaning in Swedish, 'heavy stone*), 
used to be taken for a tin ori! until this 
was disproved by Cronsted. Scheele 
showed in 1781 that it is a compound of 
lime with a peculiar acid, the metallic 
nature of which was recognized in ttae 
same year by Bergmann. It occurs only 
as a component of a number of relatively 
rare minerals, the most important of which 
are wolfram or wolframite, (Fe,Mn)WO„ 
and sheelite (tnngsteo) CaOWO, (see 
mineralogy). The metal Is prepared from 
the pure oxide WO,, by reduction with 
hydrogen in a platinum tube at a high 
temperatare. It forms resplendent tin- 
wbiie or grey iron. It is more difficult to 
fuse than even manganese. It is un- 
alterable In ordinary air; oxygen and 
even chlorine act upon it only at a high 
temperature. Hydrochloric and sulphuric 
acid do not attack it. Nitric add attacks 
it slowly, aqua regia readily, with forma- 
tion of the trioxidc WO,. Impure tung- 
sten is now being prepared indtutrially 
for the production of a peculiar kind of 
steel." 

When it is heated to redness in the 
open air It takes fire, and is converted 
into tungstic acid, used largely in the 
chemical laboratories, where, perhaps, it 
reaiins most largely its individual value. 
Tbus, we gather a perhaps but too remote 
idea of a metal whose scarcity fortrids it 
being tested as to its best application, and 
this fact has given rise to the necessity ot 
various substitutes which almost, if not 
entirely, eclipse its individual commerdal 
value, until larger quantities may be ob- 
tained for other and more extensive trials. 

The homes of tungsten, as befoie stated. 
have been few and far between. Its 
meagre but interesting history shows that 
it abides in small quantities in Cornwall. 
Cumtierland, somewhat more extensively 
in Australia, New Zealand and Nova 

It bas not been known to exist in this 
country at all, until very recent years, but 
in the year iSgg its production was 8q 
long tons of high grade ore, carrying 6oJi' 
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^o yo% of ttingstenic acid. In addition, 
the mines of Lawrence county, S. D., 
produced 106 tons of ore containing 38^ 
to 5oj^, which has been the largest pro- 
duction in America; aside, we find, glanc- 
ing over the nrineral statistics, that small 
veins have been found in Connecticut and 
Arizona, but in no such quantities as to 
raise our record in the world's specific 
inarket 

There is but little about the modest city 
of Boulder, with its eight thousand in- 
habitants, its quiet streets and artistic 
mountain highways and byways, to sug- 
gest the phase of industry carried on 
about it. Indeed, its surroundings, in 
spite of the great hills which rise on all 
sides above it, bear a distinct harmony 
with those old-fashioned New England 
college towns with their breath of culture 
and intellectuality in the very atmosphere. 
Too many sketches have been written of 
the various mining centres of Colorado to 
form any unjust idea of the modes of ex- 
istence carried on within them. 

If we should pause to scan once more 
the story of early Colorado, we should 
find that long ago— even to the very 
earliest days of habitation, that many were 
the *'wild west tales" recorded in this very 
centre. Like all other hamlets of this 
once wild and rocky land, she has seen 
her flood and ebb of gilt and glitter; and, 
too, as other memorials of pioneer da3rs, 
she fell asleep in the decline of the 7o*s, 
but, unlike others, began a growth entirely 
dissimilar, and for over 30 years has been 
a home of education, — a home where the 
hopeless have been called to life anew, a 
home of the artist, and the romancer of 
legitimate fame. 

In decades past — a story runs— a soli- 
tary wanderer plodding the depths of the 
vast wilderness crossed a valley of untold 
gold. He had lost his way and for weeks 
and months roamed about at the mercy of 
fate He gathered up as much of the 
treasure as be could carry, and coming at 
last upon the camp of Denver, told his 
story. The valley of gold was never re- 
covered, and after a long time the little 
camp at the foot of the famous **Red 
Rocks" was abandoned so far as mineral 
industry went. 

Through the mif^ts of years that old 
legend has clung to it still, and.— who can 
tell?— It may have been the inspiration 
that guided the gold seekers of modern 
years to renew the efforts of over a quar- 
ter of century ago. At any rate, it has 
been awakened 10 something of its former 
activity and is substantially rewarding the 
efi^orts of mankind. 

The first indications of Tungsten in 
Boulder county were discovered along tb& 
walls of an abandoned silver mine about a 
year ago. At first it was supposed to be 
a form of iron, and was mined for 
such, but when it became known what it 
really was, "The Great Western Explor- 
ation and Deduction Company" became 
interested in it, and, securing the property, - 



began working it. The vein varies from 
six inches to six feet (the largest deposit 
known in this country), and during the 
course of the year, 200 tons of concentrate 
wolfram ore has been removed which car- 
ried from between 60% to 65% of pure 
tungsten or So% of metallic tungsten. 
Half of this ore has been distributed in 
America, the other half shipped to Europe. 

As for the mine itself, it is worked en- 
tirely after the method of silver and gold 
properties, shafts have been sunk, tunnels 
been advanced to cross-cut the various 
veins, and every indication is given of yet 
latter quantities beyond. Speculator sare 
becoming intensely interests in its future 
from the principal fact, perhaps, that the 
metal is able to undergo that high heat 
necessary to mould it in various forms and 
yet retain its temper— a faculty unknown 
to any other metal. 

What the prospects of this mineral odd- 
ity are, of course is largely based on 
its abundance, and it will be watched with 
interest by the various scientists who for 
years have regarded it in the class of *'the 
rare minerals." 

Alcohol Motors. 

At the instance of Emperor William the 
Grerman government has offered three 
prizes aggregating $4,500 for the best 
motor wagons for military purposes, to be 
run by alcohol explosion engines. These 
motors must be made in Germany, weigh 
less than 8 tons and be capable of drawing 
a load of r6 tons on good roads. They 
must also be able to go unloaded across 
plowed fields and through water 18 inches 
deep. 

The German government never fails to 
improve its army whenever possible. 

Temperavure of the Bun. 
A new determination of the effective 
temperature of the sun which has been 
made by Dr. W. E. Wilson, F.R.S., gives 
the value 6863*^ C. (absolute), after making 
allowances Jor absorption in the atmo- 
spheres of both earth and sun. By the 
expression *• effective temperature" is 
meant that uniform temperature which 
the sun would have to possess if it had an 
emi.ssive power equal to unity, at the 
same time giving out the same amount of 
radiant energy as at present. 

Red LininfiTS Protection from Sun's Rays. 
A writer in the St. James's Gazette, 
speaking of the advantages of red linings 
as protection against the sun*s rays, says: 
I think ic was Colonel Maude who advo- 
cated red lining to one's hats and jackets. 
We live by the river, and are on it in the 
hottest months of the year, and used to 
suffer from sun headaches. Since we 
adopted red sun shades and the same 
colored lining to hats and blouses we find 
no iDConvenience from the chemical rays 
of the sun, and are able to enjoy even the 
heat wave without discomfort or possible 
chance of sunstroke. 



International Congrees of AmerlcaalstR 

The thirteenth session of the Interna- 
tional Congress of Americanists will be- 
held in the halls of the American Museum* 
of Natural History, New York City, Octo- 
ber 20-25, 1902. The object of the Con- 
g^ss is to bring together students of the 
archceology, ethnology and early history 
of the two Americas, and by the reading 
of papers and by discussions to advance- 
knowledge of these subjects. Communi- 
cations may be oral or written, and it> 
French, German, Spanish, Italian or Eng- 
lish. 

All debates are expected to be very- 
brief, and no paper must exceed thirty 
minutes in delivery. The papers present- 
ed to the Congress will, on the approval 
of the Bureau, be printed in the volume of 
Proceedings. Members of the Congress 
are expected to send, in advance of the 
meeting, the titles, and, if possible, ab- 
stracts of their papers, to the Genera) 
Secretary. The subjects discussed by the 
Congress relate to: I, The native races of 
America, their origin, distribution, his- 
tory, physical characteristics, languages* 
inventions, customs and religions. II, The 
history of the early contact between 
America and the Old World. 

All persons interested in the study of 
the aichseology, ethnology, and early his- 
tory of the two Americas, may become 
members of the Congress by signifying 
their desire to Mr. Marshall H. Saville, 
General Secretary of the Commission of 
Organization, American Museum of Nat- 
ural History, New York, and remitting 
either direct to the treasurer (Mr. Harlan. 
I. Smith, American Muiseum of Natural 
History), or through the General Secre- 
tary, the sum of three dollars im Ameri- 
can money. The receipt of the Treasurer 
for this a J3ount will entitle the holder to a 
card of membership and to all official pub- 
lications emanating from the thirteenth 
session of the Congress. Mr. Morris K. 
Jesup is president, and Duke of Loubat» 
vice-president of the Commission of Oi- 
ganization. 
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Diamonds In Alaska. 

Letters were received from Cape Nome 
saying that genuine diamonds varying in 
weight from one-half carat to a carat have 
been found in placer deposits on tribu- 
taries of Golovin Bay, forty miles east of 
Cape Nome. Miners found the diamonds 
while washing out gold. Several times 
heretofore discoveries of diamonds have 
been announced from Alaska. Returning 
miners have reported picking up small 
transparent white stones along the canyon 
beds of the coast further south. Later 
they became convinced that they had 
thrown away genuine specimens in the 
rough. 

Henry Hanks, former State Mineralo- 
gist of California, last summer made a 
microscopical examination of the sands 
along Cape Nome beach, finding therein 
minute diamonds. — Sun. 
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THB OPBN AIB TREATMENT OF PUL- 
MONARY TUBERCULOSIS. 
BY PROF. WARREN K. MOOREHEAD, A.M. 

It requires some presumptioD on the 
part of a layman to prepare an article on 
the treatment of tuberculosis However, 
as this is for the lay reader and not for 
those who know vastly more rej^arding 
the subject than I do— and there are many 
such— I make bold to briefly describe the 
treatment now so popular in the Adiron- 
>dacks and elsewhere in the United States. 

Some five years ago I was told that I 
was in **an advanced stage of consump- 
tion," and accordingly I went to the South- 
west and spent, first, a winter in New 
Mexico and subsequently a winter in Ari- 
zona, in search of health. At that time 
the rest cure was not extensively prac- 
ticed in the Southwest, but recently, so I 
am informed by physicians who are ex- 
perts in pulmonary matters, the old theory 
that one must exercise, and yet again 
exercise, has given way to the new doc- 
-trine that cure is effected by diet and rest 
Any layman of intelligence who has per- 
sonally investigated the treatment in the 
West, in the East, and in the South will, 
I think, take the position that the Adiron- 
dack cure and similar treatments followed 
in Switzerland and Germany is the most 
^efficacious in the treatment of this wide- 
spread disease. 

The essential points may be known to 
many readers of Popular Science News. 
and I shall therefore confine myself to a 
few details which may have escaped ob- 
servation. 

The point insisted upon by physicians 
in the Adiroudacks and elsewhere is that 
while it is better for one to change climates 
and to seek an altitude of two or three 
thousand feet, yet this is not absolutely 
necessary. Many persons unable to visit 
the mountains can take the cure in their 
own homes, and in - most instances the 
patients are benefitted and the disease 
arrested, and in not a few instances per- 
manent cures have t)een effected. I have 
in mind cases of patients in Philadelphia 
and Cincinnati who took the cure at home, 
and so far as I know, were restored to 
perfect health. 

The fundamental principles of the rest 
and diet cure are almost apparent through 
the terms. That is, rest means to free 
one's mind from all cares and anxieties 
and business, and to give one's whole at- 
tention to recovering one's health. Near- 
ly every residence, either large or small, 
has a porch. One should sit out from six 
to eight hours daily on this porch, with 
sufficient blankets in cold weather so as to 
preclude the danger of catching cold. If 
the porch is enclosed in glass, so much the 
better, but where such facilities are not at 
^nd in stormy weather it is better for the 



patient to remain indoors. These porches 
are of simple construction. A glass frame 
is fitted to the end of the porch and along 
the side for six or eight feet. The house 
forms the third side, and the fourth is left 
open. Thus the same temperature as that 
of the surrounding air is maintained and 
there is no draft. Where one is anaemic 
or weak, hot water bags or soap stones 
may be frequently used to keep the feet 
warm. 

The chief danger of infection in tuber- 
culosis is from the sputum. It is positive- 
ly criminal for a consumptive to expector- 
ate upon the ground or in ordinary recep- 
tacles where the discharge may dry and 
millions of bacilli be released to do untold 
damage. Fortunately, but few persons 
are infected compared with the number of 
germs thus released. It is nothing short 
of a miracle that in so many houses where 
no precautions are taken, the sick member 
of the family does not infect the entire 
household. If the cardboard cups (which 
are to be burned in the stove every eve- 
ning) cannot be obtained, a patient should 
be very careful to either burn the sputum, 
or, where they expectorate in water, make 
such disposition of it that there shall be 
absolutely no danger. As long as the dis- 
charge is kept wet there is no danger. 
The germs are released through its be- 
coming dry. 

One should sleep with all windows 
open, or as many opened as is possible 
without creating a draught upon the pa- 
tient. The absolute rest, the mind occu- 
pied with light and pleasmg literature, 
freedom from all unpleasant subjects— all 
these things combine to effect one far 
more favorably than the average reader 
would imagine. 

As tp the diet, the authorities maintain 
that one should eat very heartily of all 
nutritious foods, and even take two or 
three lunches between meals. Indeed, 
one should eat all that the stomach will 
assimilate. The diet is varied in certain 
cases, but so far as a general rule may be 
established, the following are highly re- 
commended: Steaks, not too well done, 
eggs, butter, cream and milk, in large 
quantities, toast, rice, the various cereals, 
fresh vegetables, fish, etc. For emaciated 
patients, many of the various compounds 
of phosphates, cod liver oil, mixed fats, 
beef, iron and wine, etc., are recommend- 
ed, most of which are good, and all of 
which are great heat and fat producers. 

All of this may seem very simple and 
trivial to those sufferers who expect great 
things through some "wonderful cure" 
such as the various lymphs, inhalers, elec- 
trical treatments, and the thousand and 
one agencies of the charlatans, whereby 
they take advantage of suffering men and 
women to enrich their own coffers. Care- 
ful and accurate statistics, maintained for 
more than twenty years in the Adiron- 
dacks, prove to any person of scientific 
bent, that so far there has been discovered 
no '*cure all" equal to the. simple and effi- 



cacious remedy of pure air, absolute rest, 
nutritious food and contentment. 

Consumptives may be roughly divided, 
for the benefit of the laymen, into two 
classes: the hemorrhagic and the fever 
cases. The former is the more easily 
cured of the two, although a hemorrhage 
usually causes g^eat consternation among 
the friends of the patient, and not infire- 
quently sets the house in an uproar. AH 
excitement should be avoided, as such 
only tends to aggravate the symptoms. 
The faster and stronger the heart action, 
the heavier the hemorrhage. Many cases 
are subject to homorrhages. These dis- 
charges really benefit the lungs, and, save 
in the secondary or advanced stages of 
the disease, need not be feared. Continu- 
ous fever is far more dangerous. After a 
hemorrhage one is kept absolutely quiet 
for forty-eight hours, in order to permit a 
substantial clot to form and prevent a 
second hemorrhage. Stimulants should 
not be given. A physician should be sent 
for at once, and his advice followed. 

Continuous high temperature indicates 
a very inflamed condition of the lungs, 
and it is a part of the rest cure to keep 
fever cases absolutely quiet. That is,, 
they should not walk further than from 
the room out to the porch. They should 
have reclining, or steamer chairs, and be 
relieved of unnecessary steps. If they 
can lie upon a cot, and it can be rolled or 
carried from the room to the porch, and 
returned in the evening, so much the bet- 
ter. A few days rest may allay the fever. 

The experts in tuberculosis in«st upon 
what strikes the casual observer as a very 
important and necessary thing, namely, 
that the local physician should recognize 
tuberculosis in its incipiency, and either 
put the patient on the rest cure at home, 
or send him to the mountains without un- 
necessary delay. In the Adirondacks 
there are hundreds of persons who have 
been sent there in secondary or advanced 
stages of the disease, who were told by 
the local physicians that they were in- 
cipient cases. With the stethoscope it is 
not difficult for even an unskillful doctor 
to detect the first symptoms of active pul- 
monary tuberculosis, and yet hundreds of 
doctors everywhere make this very grave 
mistake, and people come to the moun- 
tains only to ascertain that they have 
come too late. 

Better for one who "feels a little run 
down** to come too soon, than to wait 
until a large portion of either lung is in- 
volved. Incipient cases can be cured 
easily. The percentage of cures of in- 
cipients is very high. The percentage of 
cures of advanced cases is low. Far ad- 
vanced cases may have their disease 
arrested, but a positive cure is exceeding- 
ly rare; therefore, it behooves anjrone 
who thinks he is in a weakened condition 
to guard himself with care, and if signs of 
this dread disease be found, he should be- 
gin the rest cure at home, if he be not 
able to go to the mountains, without delay. 
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A New Treatment for Colds. 

Dr. L. DuDcan Bulkley gives a success- 
ful method for a common cold, based on 
the theory that there is an acid condition 
of the syslem developed, which is sufficient 
to irritate the terminal endings of the 
nerves in the skin and mucous membranes, 
and so to render them susceptible to im- 
pressions of cold by a derangement of the 
capillary circulation. As this acidity is 
neutralized the normal conditions return. 

For an adult of medium size and weight 
twenty to thirty grains of bicarbonate of 
soda are given in two or three ounces of 
water every half hour, for three doses, 
and a fourth dose at the expiration of an 
hour from the last one. Two to four hours 
are then allowed to elapse, to see the 
effect, and the four doses are repeated, if 
necessary, as is frequently the case. Aft- 
er waiting two to four hours more the 
same course may be taken again, although 
this is not often required, if the treatment 
has been begun early in the course of the 
••cold." 

To be promptly eflFective, this treat- 
ment should be begun with the earliest 
indications oi coryza and sneezing, and it 
has rarely failed to break it up, even in 
those much inclined to the same. After 
the second or third day it acts less prompt- 
ly, and more frequent repetitions are 
needed. 



Fralt Beneficial. 
Anyone who likes fruit will make a 
point of eating it daily, and even on oc- 
•casions to make a meal entirely of it One 
cause why ripe and wholesome fruits 
-are given a bad name is because they are 
«aten at the wrong end of the meal. Aft- 
■er many courses of heavy foods and strong 
drinks a few harmless strawberries are in- 
dulged in, and then, when these rich foods 
and stimulating drinks upset the stomach, 
the blame is put on the innocent straw- 
berry. The real place for fruit is at the 
beginning of a feast, and not at the end. 
A better plan is to make a meal of bread 
and ripe fruit. The best meals to make 
thus are breakfast, lunch, or early tea. 
The bread should be brown and dry, and 
the fruit ripe and raw. 
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tJblQuitous Microl)e8. 
Bacteriologists destroy one by one our 
fondest illusions. Hitherto the man in 
the street had imagined that were all the 
waters of every city and plain polluted he 
would still find immaculate springs in the 
Alps. But M. Binst, who presides over a 
chemical laboratory at the Pasteur Insti- 
tute, having no such faith, obtained some 
ice from the glaciers of Mont Blanc itself 
and placed it under his pitiless microscope. 
His verdict shatters the dreams of moun- 
taineers. It appears that even the sum- 
mit, which so long remained untrodden by 
human feet, has lost its purity, if it ever 
had any. The ice in question, and water 
melted therefrom, were found, on bacte- 
riological analysis, to be * 'peopled with 



colonies of microbes." The statement 
which follows is particularly terrifying. It 
appears that "the germs in question were 
found to belong to the most varied families 
of bacteria." M. Binst accounts for the 
pollution of the Mont Bla:nc glaciers by 
surmising that the microbes have been 
conveyed to the mountain peaks by the 
winds sweeping the cities in the valleys. 
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Olive Oil as Food and Medicine. 
In all those cases where there is indi- 
gestion of starchy foods, olive oil supplies 
the system with a ready heat and force- 
making food. It appears to exert a direct 
alterative influence in constitutional dis- 
eases, more especially where there is a 
derangement of the liver and kidney 
functions. Netiralgic nerves are greatly 
benefited, sometimes permanently cured, 
by the steady use of olive oil. 

Carbuncles. 

A carbuncle may be arrested in its de- 
velopment by the injection into different 
parts of the tumor of five drops of pure 
liquid carbolic acid at each:point. 

»» 

Effect of Electric Ll^ht on the Byes. 

A Russian medical man has decided 
that electric light is least injurious to the 
eyes. He says that the oftener the lids 
are closed the greater the fatigue and con- 
sequent injury. By experiments he finds 
that the lids would close with different il- 
luminations per minute, candle light, 6 3; 
gas, 2 8; sun, 2 '2; electric light, i-S. 

Vaccination. 
A Sanitary Inspector says, the vac- 
cinal scar can be accepted only as evi- 
dence of a former vaccination, but whether 
the mark is distinct or faded is no trust- 
worthy indication whether you remain 
protected. The best guaranty of safety 
is vaccination in infancy, a second vac- 
cination at the age of ten or twelve, and 
thereafter an occasional test vaccination 
to determine whether immunity remains 

unimpaired. 

<•► — 

Bundliufir Up. 
The general practice of turning up the 
collar and bundling up the neck is wrong. 
If one is to take a long cold ride protection 
is necessary, but the throat and neck 
should be taught to consider itself a part 
of the face and to react and protect itself 
against momentary or any ordinary ex- 
posure out of doors. The wearing of 
chest protectors is another error which is 
conducive to tenderness, colds and ill 
health, and so is the wearing of chamois, 
or any other form of impermeable under- 
garments next to or anywhere near the 

skin. 

<p> 



Insufficient Nourishment. 
There is no doubt whatever that want 
of food is at the basis of many insidious 
diseases. How the thoughtful man rebels* 
at the idea of iron, strychnia and cod 
liver oil, when beefsteak and butter and 



bacon would be so much better and afford 
some satisfaction to the poor victim un- 
wittingly suffering from want of enough 
to eat. May the number of physicians 
who recognize this patent fact increase 
year by year, is the prayer of those who 
are engaged in instructing them, and who 
have the good of the human race in their 
hearts. 

<i» 

Sterilised Milk. 
Dr. Romme. in La Revue, describing 
modern efforts to find a substitute for 
human milk for infants, says that steril- 
ized milk has failed because it lacked cer- 
tein "fermeats" found in the human milk, 
and apparently almost vitally important 
to children. But recent experiments, con- 
ducted by M. Spolverini, have proved 
that by regulating the food of a milch 
cow, for instance, its milk can be assimi- 
lated to human milk. He experimented 
first with a goat by feeding it on ordinary 
food, but adding eggs or a little meat; 
and later on he experimented with an- 
other goat by giving it sprouting grains of 
barley. In each case chemical examin- 
ations of the goat's milk showed that its 
constituents were exactly those of human 
milk^ 

Insects as Food. 

Scientific men and certain savages are 
aware that insects may stei^ve as palatable 
food. M. Dagan, a French entomologist, 
has tried several hundred species, both 
raw and cooked in various ways, and has 
further made himself an authority by col- 
lecting travellers' experience. Spiders, 
which he has eaten, he does not recom- 
mend. Cockroaches, however, make most 
delicious soup; caterpillars are light and 
easily digested, and are relished not only 
by African and American natives, but by 
Frenchmen; and locusts, fried or made 
into flour and boiled in milk, are prized by 
the Bedouins. Cambon, the Jesuit father, 
suggests that locust flour might become a 
popular condiment in Europe. 

4* 

Yellow Journal Science. 

In glancing over the vividly illustrated 
pages of the Sunday yellows, one is in- 
clined to favor the appointment of a press 
censor to pass upon certain features to be 
found in their bulky issues.' The strenu- 
ous efforts made by these journals to popu- 
larize science would be ridiculous if the 
results were not really pernicious. The 
distorted views given to the .public are 
worse than no information at all. The 
reader is given a gross misconception of 
the subject under discussion. No subject 
is sacred from the touch of these *'popu- 
lanzers."— Washington Post. 
^^ 



Pompeii. 
Experts say that the buried city of 
Pompeii has not yet yielded up half of its 
artistic treasure; that at the present rate 
of progress seventy years will elapse be- 
fore it is thoroughly unearthed. 
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OUB FOBB8T8. 

Just at present there is much agitation 
regarding the preservation of otir forests. 
The enormous demand Cor paper alone de- 
nudes conntless acres of fine timber lands 
annually, to say nothing of the great 
amount of lumhco' used for other purposes, 
and naturally considerable anxiety is felt 
Lately, there has been before the house at 
Albany a bill to permit the condemnation 
of streams for the convenience of the lum- 
bermen in tbe forest reserves. The Adi- 
rondack League Club is strongly opposing 
this measure, and it is hoped they may be 
successful. If the permission were given, 
not only would the grand forests suffer, 
and serious spring freshets occur, but the 
streams would be ruined for fishing pur- 
poses, upon which thousands ot dollais 
have been expended for stocking. Al- 
though all nature lovers deprecate the 
slaughtering of tbe beautiful trees, it must 
be remembered the increasing population 
requires not only more and more land, 
which means inroads in the forests, but 
the lumber for building purposes. Legiti- 
mate use of tbe land of forest trees is all 
very well, but wanton waste usually fol- 
lows tbe woodman's axe; felling trees 
without dibcrimination as to their age or 
size does the greatest damage. 

It would seem good common sense to 
leave a few of the trees, possibly one out 
of every three; this might prove bene- 
ficial, just as a judicious pruning of fruit 
trees enables them to derive more benefit 
of the sun's rays and produce more fruit. 
While this method may not solve the prob- 
lem of supplying tbe constantly increasing 
demand for lumber, it would preserve the 
beauty of the forest. On the other hand, 
completely denuding the forest only means 
making a place for a new one, it we leave 
it unmolested for a long enough period. 
From a practical point of view, a virgin 
forest is of no use to the public ; seen and 
enjoyed by only a few, if any, it must be 
acknowledged th&t it is a loss to the 



human race, except, as before mentioned, 
nature's preventive of freshets in the early 
spring and drought in the summer. 

Speaking of the appearance of the forest, 
the Forester says: **A culled forest is not 
so inferior in appearance to an old one, 
and it is surprising how much of what al- 
ready passes as old among the uncritical 
was plainly yotmg fifty years aga To 
call aloud for the forester, while inveigh- 
ing against the admission of the axe to 
the woods which he is to manage, is 
simply to multiply contradictions, and to 
heap obstacles in the path of the only sort 
of forest preservation which is attainable." 

The best method yet devised is undoubt- 
edly using common sense discretion in the 
selection of trees to be felled, so as to 
avoid clearings as much as possible, and 
where this is impossible, allow trees to 
grow up again. 



THB HBAVBN8 FOB HAY. 
BY PROF. MALCOLM McNEILL. 

The familiar summer constellations are 
beginning to show themselves above the 
eastern horizon. The milky way lies 
nearly parallel to the hotizon, the northern 
part somewhat above in the northeast, 
and farther south in the southeast one 
branch is just rising. It is, however, too 
faint to be well seen until toward mid- 
night when it is well up toward the zenith. 
Cygnus is on the horizon in the northeast 
with Lyra above and a little farther to* 
ward the south. Hercules is well above 
the eastern horizon, while Corona and 
Bootes are above, reaching nearly to the 
zenith. Scorpio, the finest of the exclu- 
sively summer constellations, is rising in 
the southeast. Above it are Libra and 
Virgo, tbe latter just coming to the 
meridian about half way between zenith 
and south point. Leo is high up in tbe 
southwest Below and farther west is 
Cancer, while Gemini is on the horizon a 
little north of the west point. Canis .Minor 
is south of Gemini and is setting. Ursa 
Major is just west of the meridian between 
the pole and zenith, and Auriga is low 
down in tbe northwest. Cassiopeia is be- 
tween the pole and the horizon, but its 
principal configuration is made up of 
bright enough stars to be seen when at 
their lowest point 

Phases of the Moon, Eastern time: 

New Moon. May 7, 5h. 45 m. p.m. 

First Quarter, •* 14, 8 h. 40 m. a m. 

Full Moon, ** 22, 5 h. 46 m. a.m. 

Last Quarter, •* 30, 7 b. o m. a m. 

The sun will be partially eclipsed on 
May 7, but the phenomenon is visible only 
in tbe south Pacific Ocean ; the only land 
of any consequence from which it can be 
seen is New Zealand, and that island is 
just within the shadow track. The great- 
est magnitude of the eclipse is %b% of tbe 
sun's diameter, and it attains this magni- 
tude only in extreme polar regions below 
70** south latitude. 

Most of the planets still remain out of 
range of evening observation; but Mer- 



cury will give toward the close of the- 
month the best opportunity of the year for 
naked eye view. It passes superior con- 
junction on April 28 and perihelion on^ 
May 4. and comes to greatest east elonga- 
tion on May 28. Its apparent distance 
from the sun will then be more than 23*^: 
this is 5^ greater than at the eastern elon- 
gation in Febiuary, which occurred only 
three days before perihelion passage. 
From May 10 until nearly the middle of 
June the planet will remain above the 
horizon more than an hour after sunset, 
and for the last ten days in May the inter- 
val will be nearly two hours. It will thea 
be somewhat conspicuous in the evening 
twilight, although, of course, not nearly 
as blight as Venus in a similar situation. 

Venus is still a morning star and rises, 
throughout the month about two hours 
before sunrise. The interval increases, 
about eight minutes during the month, 
although the distance t)etween the planet 
and the sun diminishes 2%^ between May 
I and May 31. Other things being equal. 
this would cause a diminution of about 
ten minutes between the rising of the 
planet and of the sun; but the greater 
relative northward motion of the planet 
causes an acceleration in the time of its 
rising, which more than counterbalances 
the diminution due to a smaller distance 
from the sun. 

Mars is still too near the sun for naked 
eye view, and will remain so for some 
months. Even at the end of the month it 
rises less than an hour before sunrise, and 
as it i&at nearly its g^atest distance from 
the earth, it wiil not be possible to see it 
with tbe naked eye. On the early morn- 
ing of May 7, fhe moon passes very close 
to it, and there will be an occultation of 
the planet, visible only in the equatorial 
regions of the Atlantic Ocean. 

Jupiter rises at a little before midnight 
at the end of the month, two hours earlier 
than at tbe beginning. It is therefore 
getting into position where it can be seen 
by anyone who cares to sit up late. It is 
in quadrature with the sun on May 7, and 
moves about 2^ eastward in the constella- 
tion Capricorn. The motion is only about 
half of that in April, and by the end of 
May the planet is nearly stationary. 

Saturn rises at 12.39 ^^-^ ^^ ^^Y ' <^^ 
at 10.37 I'-M., on June i. It is therefore in 
a somewhat better position than Jupiter 
for observation. It lies between Sagittar- 
ius and Capricorn and moves westward 
(retrogrades) about 2° during the month. 
In its retrograde mo:ion it will retrace 
almost precisely tbe same path it made 
during its eastward motion. As seen in. 
the telescope tbe rings are gradually nar- 
rowing, and the difference will be quite 
noticeable when compared with last year's 
appearance. 

Uranus rises at about 10 p.m. on May i 
and at 8 p.m. on May 31. It will be higfa. 
enough to be in good position for observ- 
ation before midnight. It is in the south- 
ern extension of Opbiuchus, beiweea 
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'Scorpio and Sagittarius, and movef; a 
little more than i** westward during the 
month. On June i it is a little less than 
2** north of the third magnitude star theta 
Opbiuchi. A sixth magnitude star in the 
same constellation, north and east of theta, 
is still nearer the planet, and does not dif- 
fer greatly in brightness. 

By the close of the month Neptune, 
^hich is still an evening star, will set be- 
fore 9 P.M. It is in conjunction with Mer- 
-cnry on the morning of May 29. 

Corrcsponaence 



Inventor of the First Steamboat. 
£ditor Popular Science News : 

The article on Advancement of Applied 
"Science in your April number was read 
with interest, but I wish to enter my dis- 
-sent from that portion of the article which 
relates to the invention of the first steam- 
l3oat, which the author states was built in 
1801 by William Symington. It is a well- 
established fact that this honor belongs to 
John Fitch, of Windsor, Conn. The late 
T)r. William Wood, a townsman of Wind- 
sor, devoted a great deal of time through 
many years in gathering the facts respect- 
ing Pitch and his experiments with steam 
as applied to propelling vessels, and pub- 
lished in the Hartford Times of April 19, 
1883, the results of his research, from 
^hich are taken the following items: 

April 15, 1785, John Fitch first conceived 
the idea of steam as a motive power for 
-carriages, but soon turned his attention to 
its application in moving ves.<;eiS, and 
says: **I was then altogether ignorant 
that a steam engine had ever b?en invent- 
•ed. The propelling of a boat by steam is 
as new as the rowing of a boat with 
angels, and I claim the first thought and 
invention of it." His first model was 
tried on a small stream on Joseph Long- 
«treth's meadow in Southampton town- 
ship, and it realized every expectation. 
Afterwards he exhibited the model to Dr. 
John Ewing, provost of the University of 
Pennsylvania, who gave Fitch a letter to 
"William C. Houston, formerly a member 
of Congress, of which the following is a 
<H>py: 

Philadelphia, August 20, 1785. 

Dr. Sir:— I have examined Fitch's ma- 
•chine for rowing a boat bv the alternate 
operation of steam and the atmosphere. 
The application of this force to turn a 
wheel in the water so as to an^^wer the 
purpose of oars, seems easy and natural 
oy the machine which he proposes, and of 
-which he has shown me a rough model. 

August 29. 1785. Fitch presented the 

following letter to Congress: 

•'The subscriber begs leave to lay at the 
feet of Congress an attempt he has made 
to facilitate the internal navigation of tbe 
United States, adapted f specialty to the 
waters of the Mississippi. The machine 
be has invented for the purpo>e has been 
examined by several gentlemen of learn- 



ing and ingenuity, who have given it their 
approl>ation." 

March 18, 1786, the State of New Jersey 
gave Fitch the exclusive right to construct, 
make, use or navigate all and every kind 
of boats impelled by force of fire or steam 
within the jurisdiction of the State. 

July 20, 1786, Fitch tried experiments on 
a skiff with a steam engine of 3 inch cylin- 
der, which was a failure, and provoked by 
the scoffs and insults of the spectators he 
went to a tavern, and says *'he used con- 
siderable West India produce that eve- 
ning." Next day be was much ashamed 
of himself, and retired early. Says Fitch, 
"about 12 o'clock tbe idea struck me about 
cranks and paddles for rowing a boat, and 
for fear I should forget or lose the idea, I 
got up about I o'clock, struck a light, and 
drew a plan. I was so excited that it was 
impossible to sleep." The experiment 
was made in a skiff, July 27, 1786, and 
worked satisfactorily. 

Fitch had exhausted his means and ap- 
plied to the Pennsylvania legislature fbr a 
lean of ;f 150, and failing to get it, wrote 
the following letter to General Thomas 
MifHin. then speaker of the House: 

Honored Sir: — I am of the opinion that 
a vessel may be carried 6. 7 or 8 miles per 
hour by the force of steam : and tbe larger 
the vessel tbe better it will answer; and 
am strongly inclined to believe that it will 
answer for sea voyages as well as for in- 
land navigation, which would not only 
make the Mississippi as navigable as tide 
water, but would make our vast territory 
on those watern an inconceivable fund in 
the treasury of the United States. 

In 1787, the following States granted 
Fitch exclusive rights to their waters for 
the ourposes of steam navigation: New 
York. Mar'^h 19, 1787; Delaware, Febru- 
ary 3. 1787: Pennsylvania, March 28, 1787; 
Virginia, November 7, 17S7. 

Fitches second boat was perfected In 
1787. This boat was 45 feet long. 12 feet 
beam, and had six oars or paddles on each 
side. Engine was 12 inch cylinder. The 
trial took place August 22, 1787. The 
convention to frame the Federal Consti- 
tution was in session at Philadelphia at 
the time and nearly all the members wit- 
nessed the success of the steamboat 
Chief Justice Oliver Ellsworth, of Connec- 
ticut, was on board the steamer. 

Another boat, 60 feet long, 8 feet beam, 
was built, which made several trips from 
Philadelphia to Burlington (about 20 
miles). On the 12th of October, 1788, 
there were 30 passengers aboard when tbe 
trip 20 miles up stream was made in three 
hours and ten minutes. This speed did 
not satisfy Fitch, and another boat was 
built with larger machinery— engrine 18 
inch cylinder instead of 12 inches. This 
boat attained a speed of 8 miles an hour. 

On the i6th of June, 1790, Governor 
Thomas Mifflin and the Supreme Execu- 
tive Council were passengers on this boat, 
and so highly pleased were they, that they 
presented the steamboat company with a 
suit of flags, the cost of which was ;f 5. 6s. 
lid. 



This boat was now run as a regular 
passenger boat between Philadelphia and 
Burlington. The two papers published in 
Philadelphia, the Pennsylvania Packet 
and the Federal Gazette, gave notices of 
the days and time of sailing: 

"The steamboat is now ready to take 
passengers, and is intended to set off from 
Arch Street Ferry, in Philadelphia, every 
Monday, Wednesday and Friday, for 
Burlington. Bristol. Bordentown and Tren- 
ton, to return on Tuesday, Thursday and 
Saturday."— Pennsylvania Packet, June 

15. 1790- 

The same notice was published m the 
Federal Gazette, June r4, 17, 19, 22 and 
24, 1790. In the New York Magazine is 
an extract from a letter dated August 13, 
1790— Fitch's steamboat really performs to 
a cbarm. 

Working now, to construct a boat that 
would carry freight as well as passengers, 
a larger boat was contracted for with the 
intention to be used on the Mississippi 
River. It was named the Perse verence. 
When nearly completer^, a violent storm 
arose, breaking it from its moorings, and 
it was blown upon Petty 's I«iland, in the 
Delaware, opposite upper Philadelphia. 
Tbe stockholders became discouraged and 
refused to advance any more funds, and 
the boat was abandoned. August 26, 
1 791, tbe Federal Congress ordered that 
••letters patent be granted to said John 
Fitch for bis aforesaid inventions for the 
term of fourteen years " 

This was signed by General Washing- 
ton and Commissioners Thomas Jefferson, 
General Henry Knox and John Randolph. 

In 1793, Fitch went to France, return- 
ing in 1794 to East Windsor. In 1796, be 
constructed a steamboat from a ship's 
yawl. This was moved by a screw pro- 
peller on a fresh water pond in New York 
City, called tbe Collect. This pond was 
afterwards filled and embraces the ground 
on which stands the Tombs and adjacent 
buildings. 

Fitch died at Bardstown, Ky., 1798, a 
disappointed, discouraged man, by his 
own hand, some time between June 25 and 
July 18. 

In respect to the others mentioned in 
your paper. Symington was 12 j^ears 
after Fitch was running his boat regularly 
carrying passengers. Stevens had been a 
passenger on Fitch's boat, and Fulton had, 
in 1786. all the specifications and draw- 
ings of Mr. Fitch in his possession for 
several months, and in 1801 was a passen- 
ger on Symington's boat on the Forth and 
Clyde Canal. 

The exhaustive article by Dr. William 
Wood on ''Who First Successfully Applied 
Steam for Propelling Vessels," has many 
interesting side lines of investigation go- 
ing back to the first claimant, Blasoo de 
Garay, a Spaniard who exhibited to the 
King, in the year 1 543, a boat propelled, 
••even in a calm without the aid of oars or 
sails," and down to the claim of Robert 
Fulton, 1803. 

The state of Connecticut has honored 
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the name of Fitch, erecting in its capitol 
building a bronze tablet to his memory as 
the inventor of the steamboat. Justice. 

[Note. — The article by Dr. Wood is 

?nnted entire in the Tune (18&3) number of 
*he Locomotive, published by the Hart- 
ford Steam Boiler Inspection and Insur- 
ance Company.] 



-**• 



FalllniT Trees, Btc. 
Editor Popular Science News : 

It may interest some of those who fol- 
lowed or took part in the recent discussion 
of the falling ot dead trees, to know that 
the poet, Street, himself a keen observer, 
and the author of some of the daintiest 
nature notes ever penned, long ago record- 
ed the tendency noted by your correspond- 
ents. In his ''Gray Forest Eagle" he 
speaks of the bird living unchanged to see 
the pine spring up from the seed, flourish, 
die, and wither, 

**Till it rocks in the soft breeze and crashes 
to earth. 
Its brown fragments strewing the place 
of its birth." 

This indicates that he thought it com- 
mon for dead trees to "choose a compara- 
tively still day on which to fall." 

Mr. Verrill was indeed fortunate in 
securing the series of photographs of the 
last transformation of the cicada, which 
appeared in your December issue. The 
data accompanying them is also inter- 
esting and valuable. 

But I must disagree with him on one 
point: instead of occurring in the early 
morning, as he says they usually do, all of 
these transformations which I have ob- 
served took place about sunset. I cannot 
think that they were more unusual and 
further from the regular time than the 
one he witnessed at mid-da^'.. 

The Meadow Lark comes here very 
early some years, and appears to begin 
nesting operations at almost any time. 
One season my brother reported finding, 
while plowing for oats in March, what 
seemed to be young birds just able to fly. 
Mr. Miller's * 'usual complement of four 
eggs" would seem small here, however, 
six being much more common, while I 
have known the numt)er to exceed ten, 
late in the season. 

Mr. Homaday's success in eliminating a 
great mass of scientific **hearsay" from 
the text-books by proofs of personal ob- 
servations utterly inconsistent with it, has 
made many students unduly skeptical 
about whatever is not confirmed by their 
own senses. 

Nothing was further from my intention 
than the "wronging of the Catbird," of 
which Mr. Gleason accuses me. I live a 
long way from New Hampshire, and the 
birds may differ somewhat in their habits. 
But the Catbird is always versatile, and a 
promiscuous feeder. I have not yet seen 
him eating tent- caterpillars, but Mr. Glea- 
son could not live long in the vicinity of 
an Illinois cherry tree without knowing 
that our friend in gray likes cherries. 

As to bee-eating, I never caught him at 



that but once, but I was living on the 
same lot with about ninety swarms at that 
time, and knew a little about bee- keeping 
myself. The sight was a surprise to the 
three or four who saw it, including my 
father, who was an experienced bee-man. 

The Kingbird is surpassed as a bee- 
eater by a smaller bird (perhaps the Least 
Flycatcher), but out here I never heard 
of toads giving any trouble if the hives 
were raised, as they should be for dryness 
and ventilation, a foot or so from the 
ground, on lines of scantling. 

I think I never found more than two 

eggs in the nest of the bittern, common 

here, but cannot be sure it is the species 

to which Mr. Gross refers. 

M. Victor Goodrich. 
<»» 

FrofiT Movement. 
Editor Popular Science News: 

My note books record an odd habit of 
our common frogs. Our house was on a 
bill that rose abruptly from the lake, then 
sloped slowly towards a swamp in the rear 
of the place. I was sitting on the top of 
the bank, dreamily smoking, one cool 
evening late in the fall, when I became 
aware of a kind of general movement 
going on around me. 

Whatever it was came up from behind 
me. and going over the bank would end 
up with a splash in the lake. It was pitch 
dark so I could not see what was going on, 
but I could hear the steady movement 
lake- wards for over an hour. The next 
evening I turned out with a dark lantern 
and soon discovered what was happening. 
It was frogs of all sizes bound for the lake, 
and my notes say that for the last four 
years this has been going on. 

Just as soon as the nights begin to get 
cold and raw, the frogs leave swamp and 
meadow and travel to the lake. At first I 
thought they left the shallow water of the 
swamp for fear of being frozen in, but the 
frogs had all disappeared long before any- 
thing froze over. Then I thought that 
perhaps the lake water was warmer than 
that of the swamp, but cold weather is 
more liable to send a frog into the mud 
than on a quarter of a mile hop to warmer 
water, and they were surely as safe in the 
mud of the swamp as in the open water of 
the lake. There is a creek. that runs from 
the swamp to the lake, but it takes a 
roundabout course on account of the hill, 
but I have never known the frcgs to use 
this route, they always hop along in a 
straight line over the bill. This evening 
march generally lasts about a week, just 
before the frogs turn in for the winter. 

C. William Gross. 

Prof. Von Sohroen'B Crystals. 
Editor Popular Science News: 

It was reported a year or two ago that 
Prof. Von Schroen had found that crys- 
tals, when first forming, acted as if alive, 
— no new thing in seemingly spontaneous 
movements of inorganic particles, as for 
example in the **Brownian movements." 



The Professor, or his reporters, even 
talked of crystals as really alive ; and tbis- 
absurdity is repeated again occasionally 
with variations and embroiderings. Sub- 
sequently, it came out that the observa- 
tions were not on mineral crystals^ but 
organic. Diamonds, least of all could 
have been brought under laboratory ex- 
amination in the act of genesis; for they 
are produced artificially only in an en- 
closed space under intense heat and ex- 
treme pressure. G. T. P. 

A Moonllffhc Rainbow. 
Editor Popular Science News : 

A rainbow by moonlight appeared on 
the night of Dec. 3d, 1901, at Caleb, in the 
valley of Mountain Creek, Wheeler Ca. 
Oregon. Caleb is in longitude 43® west 
from Washington, D. C , and midway be- 
tween parallels 44° and 45® north. Is well 
up towards the sky^ but the elevation is 
not known to me. 

Mrs. M. M. Derr. correspondent of the 
Wheeler County News, writes of this oc- 
currence: "About six o'clock, just as the 
moon arose over the mountains, there ap- 
peared a most beautiful rainbow, a very 
large one ; it extended from north to south 
and threw a lovely arch over the Moun- 
tain Creek valley. It was the most mag- 
nificent thing, of the kind, that I ever saw. 
Those who have reached the three- score 
and ten mark in life say they never before 
saw a moonlight rainbow." I am three- 
score? and twelve, and I never saw one. 

F. S. Matteson. 



Oldest Engine In Use. 

Not long ago an original steam engine 
of Watt's make was taken down at a Lon- 
don brewery, where it was in use 102 
years, and sent to the museum at Sydney, 
Australia, as an exhibit. Probably the 
oldest engine now in use is one cmploj^ed 
for hauling up coal out of a mine at Ruth- 
erglen. Scotland, which has been at work 
ever since 1809. This engine is a curios- 
ity, as it is the last survivor of the old 
Newcomen type of engines, now \on% 
since superseded. 

The cylinder is 3ji feet in diameter and 
6 feet higH and the fly-wheel is 15 feet in 
diameter. It is a ponderous tut simple 
machine, and the cost of repairs on it since 
it was first started has been almost nil. 
Like all the early engines, it is a conden- 
ser; for high steam pressures were un- 
dreamed of till a comparatively late date 
in the history of the steam engine 

The valves are worked by hand instead 
of automatically. The steam in the boiler 
does not go above the pressure of the at- 
mosphere. A boy turns a cock and lets 
some of this steam into the engine cylin- 
der and the piston slowly rises. When 
the end of .the stroke is reached the boy 
shuts off the steam and opens another 
cock which admits cold water to the cylin- 
der. This condenses the steam and forms 
a partial vacuum, which causes the piston 
to descend. 
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QUBSTIONS MOT A^SWBBBD. 
Answers are solicited, especially for all 
questioQS so far without replies. Ques- 
tions will appear but twice, sviccessively. 
Those uoanswered will then be ^ignated 
by numbers. The followin^^, need reply 
—297. 309-11. 31*. 333. 338, 34* 3, 350. 

355. FixeprooHDZ "Wood. What is the 
cheapest and reaiYiest method of render- 
ing wood practically fireproof ? 

Carpenter. 

356. Heating Materia Quantity* Is there 
any domestic way of heating a boiler-full 
of water, or a large panful, without mak- 
ing a kitchen-range fire ? S. L. 

357. FMf LaHcs and Grackks in Winter. 
Is it common or rare to see Field Larks 
(called Meadow Larks) and the Purple 
Grackle in mid-winter as far north as the 
latitude of New York ? Suburb. 

358. Tfie English Spaitow vs« Other Birds. 

How is it that the English Sparrow is said 
to drive away other birds ? I have watched 
birds for years and have never seen the 
English Sparrow molesting other birds, 
but ra.her, as this winter, mingling in a 
friendly way with them, apparently de- 
lighted to have their company. 

Suburb. 

359. Incandescent Lamps. Do incandes- 
cent lamps increase in candle-power, and 
for what length of time, before they de- 
crease ? J. S S. 

360. Tafniabed Bms-work* How can 
the old lacquer be removed and tarnished 
lamp Hztures be restored to original bril- 
liancy ? What lacquer is used ? 

J. S. S. 

36f. The Red Spot on Jupitef. Is it 
re%Dy ^permanent and stationary, and what 
is it supposed to be ? X. 

362. A Silhouette Party. How is this 
arranged and conducted ? I have seen it 
mentioned. J. Knight. 

363» Hydrogen. Is there any substance 
or salt that contains more hydrogen than 
water? Can it be obtained in any other 
way than by electrolysis, i. e., taking the 
oxygen from the water by means of an 
electric current ? Constant Reader. 

364. Bleached Photographs. Is there any 
way of reviving bleached photographs ? 
It seems to me I have seen a formula to 
this effect, but cannot recall tbe place. 

F. Smith. 

365. Lominocss Paint. I should like to 
be informed as to the best formula for 
making a good luminous paint. Can any 
one reply through these columns? 

R H. S. 

366. Deterioration of Coat Will some 
one kindly inform the readers of Popular 
SciRNCE News how much coal will deteri- 
orate by being stored outdoors more than 
if it were under cover where there is no 
rain for six months of the yrar? J. V. 



367. Meerschaom Pipe. What is the best 
and quickest met nod of coloring a meer- 
schaum p*pe? R G. Paine 

368. Safling of the Buzzard. How— upon 
what principle- does the Buzzard (Catbar- 
te<« aura) sail ? He does sail, without any 
discoverable wing-motion, in any direc- 
tion he chooses, apparently independent 
of any but a ver/ strong wind, for hours 
at a time; rising, descending, turning, 
going ahead, at his pleasure, without any 
discernable motive power whatever. 

To solve this problem, I conceive, is to 
take a long step in the direction of the 
solution of that other problem, aerial navi- 
gation. F. S. Matteson. 

369. Safety Matdies. Knowing that a 
great many vexatious questions are satis- 
factorily answered through your columns. 
I should like to know of what material the 
so-called safety matches are made. There 
seems to be a peculiar chemical affinity 
between the head of the match and the 
material on the outside of the box; any 
amount of scratching on any other sub- 
stance will not ignite the match, and I 
have often wondeied as to the composi- 
tion of the two materials used. Can any 
one tell the ingredients and the formula 
for mixing same ? The slightest touch on 
the box will ignite the match, while they 
may be dropped on the floor or any other 
combustible surface without danger of 
their becoming ignited if stepped upon. 
I have never heard of an explanation or 
seen any literature on the subject, and 
believe information on this subject would 
t>e of general interest. S.moker. 



ANBWBRB. 

246. Heat from the Moon. The reason 
we get so little heat from the moon in pro- 
portion to light, is that that body is prac- 
tically only a huge mirror, shining, not by 
its own, but by reflected light, and heat is 
much less readily reflected. 

M. Victor Goodrich. 

321. Sound of Steam Pipes. I was taught 
in school, where we heard it at times to 
our great annoyance, that the harsh ham- 
mering sound, as though the pipes below 
were struck with a pick, was caused by 
the falling of drops of water formed by 
condensing steam through the vacuum 
left by condensation~-an illustration of the 
familiar principle of the water-hammer. 
The remedy is obvious. 

M. Victor Goodrich. 

330. Halo of Hdvetius. I have never 
read a description of the halo in question, 
and so have little idea of what it is like. 
So I don't know as I ever saw it. But 
when I was in Coos County, Oregon, in 
1874 (or 5), I saw a halo that greatly ex- 
ceeded anything I have seen before or 
since in my 72 years of life, or that I ever 
heard, or read of. I will es.«5ay to describe 
it. (I wrote a description at the time, and 
drew a diagram, as best I could, for the 
Willamette Farmer, then being published 
at Salem, Oregon, by S. A. Clarke ; but I 
failed to keep my copy, and I don't know 



If that description is now in existence). 
In the forenoon, the sky l>f ing cloudless, 
there appeared in the south western sky, 
a large circle of rainbow, or rather two or 
three rainbows close together and over- 
lapping each other. The higher segment 
of this circle reached nearly to the zenith, 
whilst the lower segment was only a short 
distance— about as far as the apparent 
movement of the moon in hslf an hour — 
above the tops of the fir trees, on the dis- 
tant hills. 

On the side towards the sun, and the 
side opposite, there appeared a portion of 
the segments of other similar circles, 
crossing at right angles, making at the 
crossings extremely bright **mock suns'" 
so bright as to dazzle the eyes. But this 
crossing halo faded out a short distance 
from the main circle. At the opposite 
sides of the main circle were two similar 
crossings, but not so bright. 

The exhibition continued for more than 
two hours. It was brilliant as the bright- 
est of rainbows, and the most beautiful 
and wonderful phenomena of the kind 
that I ever saw. The whole town was out 
to see, and smoked glass wa«< at a prem- 
ium. Was this a Halo of Helvetius ? If 
so, then I have seen it. 

F. S Matteson. 

331. Animak as "Weather Guides. It ap- 
pears to me certainly true that ••the act- 
ions of animals" may indicate, to the close 
observer, **the coming of pleasant or 
stormy weather." I could give almost 
numberless instances, if need be, that ap- 
pear convincing to me. Suffice to say 
that it appears, to me, that it must needs 
be, that animals, — especially wild animals^ 
and birds, — exposed to all sorts of weather, 
should, for their own protection, have 
name way of foreseeing what the weather 
will be; otherwise they would be caught 
in storms and perish. It is true that some 
are so caught, but I conceive that it is the 
old and feeble ones, or those of less intelli- 
gence. If wild animals had no instinctive 
way to be put on guard for storms, I con- 
ceive that the l^rge majority of them 
would perish from offHhe earth. 

F. S. Matteson. 

337. Permanent Marking Ink. The ink 
known as Allen Bros. Indelible Ink, manu- 
factured by Allen Bros., No. 45 Cornhill, 
Boston, Mass., will be found very satis- 
factory. Karl S. 

339. Spiders Neck and Wasp^B Food. Re- 
pl3'ing to the question. Do wasps eat 
spiders ? Yes, they do, and consider them 
very good eating; indeed, the mason 
wasps regard them as excellent food for 
their young, so when the mother wasp has 
her nest all ready, she goes out on a spider 
bunt. As she captures them, one by one, 
she stings them into a stupor, and brings 
them home, packs the nest full of various 
kinds, and lays an egfr on the top. then 
seals the opening. When the egg hatches, 
it finds itself surrounded with living food, 
and proceeds to enjoy itself. 

No, the spider has no neck B. A. L. 
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352, Sofaoooidotti Inveatlofu It is not 
true that Edison or any one else ''always 
solves hts problems and inventions prac- 
tically while asleep." His great invention 
of the pbonofa:r&ph was originated and 
worked out while be was awake. Of 
•course, it is well known that problems 
have been solved in sleep, and undoubted- 
ly as a result of unfinisbed processes of 
mind while awake, — the mind in sleep be- 
ing free from distractions. But why call 
it, then, subconscious? That word is 
used for anything mental not attended to 
by consciousness, whether one is awake or 
asleep. In sleep with its dreams, the 
mind is in a state of reverie without hav- 
ing reverie distinguished from reality by 
the test of the senses. It is only excep- 
tionally that the active powers of reason 
and will, needing rest in sleep, get to 
work while one is dormant, — the will in 
somnambulism, for instance. In gener^ 
our seeming reasonings and volitions in 
•dreams are found to be absurd, on waking. 

H. W. Parker. 



CURRENT NOTES* 



Gelatine Bngravlnff on Glass. 
M. L. Cailletet has presented to the 
French Academy of Sciences a process for 
frosting and engraving on glass and crys 
tal by the use of gelatine. The process 
consists of simply painting on a strong, 
hot solution of glue which is allowed to 
dry. As it drys it contracts and the ad- 
hesion of the glue to the surface of the 
glass is sufficiently strong to tear off lay- 
ers of the surface, leaving a beautifully 
frosted design. By a mixture of six per 
cent, or less of potash, alum or various 
other crystalline chemicals, very beautiful 
crystalline' patterns are obtained.— L'ln- 
dustrie Electrique. 



4i»> 



The Ohemlcal Value of the Human Body. 
An ingenious chemist has made the 
claim that the average human being is 
worth about $18,300 from the chemical 
standpoint. His calculations are based on 
the fact that the human body contains 
three pounds and thirteen ounces of cal- 
cium; and calcium, just now, is worth 
$300 an ounce. 



The instrument was the violin and Herr 
Baker was the performer. Of all the ani- 
mals the puma was the most sensitive to 
the musical influence. His mood«i changed 
rapidly according to the nature of the 
melody, the animal frequently becoming 
very excited and nervous, **just like a 
Frenchman," as the report says. 

Leopards were entirely unconcerned, 
but the lions appeared to be afraid, al- 
though their cubs wanted to dance when 
the music became livelier. The hyenas 
were very much terrified, but the monkeys 
were merely curious and interested. 
Wolves, on the other hand, were highly 
appreciative and seemed to beg for an 
encore. 

The experiments are to be continued 
and with a variety of instruments, in 
order to distinguish between the mental 
states which are actually produced by the 
music and those which are merely the re- 
sult of an unusual experience. — Sci. Am. 
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High 8p«ed Electric Ballway. 
The military electric railway between 
Berlin and Zossen has given a speed of 100 
miles per hour, with a triphase current of 
10,000 volts, brought down to 400 volts at 
the vehicle motors by the necessary trans- 
formers. The distance of 17 miles has 
been constantly travelled with perfect 
ease at the speed indicated above. The 
train is enormously heavy, as it carries 
motors weighing 13 tons and transformers 
weighing 6^ tons. 
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The Influence of Mualo Upon Animals. 

Some very curious experiments have re- 
cently been carried out in the German 
Zoologrical Gardens in order to ascertain 
the actual influence of music upon animals. 
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Adulteration ot Coffees and Jellies. 
Among the substances used for adulter- 
ating coffee. Scbimper mentions the fol- 
lowing: Chickory, beets, carrots, figs, 
various cereals, lupin seeds, acorns, carobs, 
dates, vegetable ivory, potatoes. Under 
fruit jellies, we learn that agar* agar is fre- 
quently employed for their adulteration 
and that this substance may be detected 
readily by means of the microscope, owing 
to tbe fact that the seaweeds always 
have numerous diatoms clinging to their 
surface, as any one may determine readily 
by burning a small quanrity of agar- agar 
in a platinum dish, adding to the ashes a 
few drops df water rendered acid, and 
then examining under high powers of the 
microscope. When jellies are suspected 
of adulteration with agar-agar, it is rec- 
ommended that the mass of jelly be boiled 
with about five per cent dilute sulphuric 
acid, and then that a few crystals of per- 
manganate of potash be carefully added. 
The previously suspended diatom shells 
now fall to the bottom and form a more 
or less rich sediment, which may be ex- 
amined without any further preparation. 
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Wireless Telephony Throuirh the Earth. 
M. Ducretet, repeating the experiments 
of Bourbouze made in 1876 has lately en- 
deavored, with success, to transmit human 
speech through ordinary telephones, using 
the earth as the only conductor. The re- 
sults are very interesting, though difficult 
to explain. One thing is certain, says the 
experimenter, namely that earth, filters 
out, so to say, the continuous current 
necessary to the operation of the appara- 
tus. This current is dififused into many 
others capable of actuating a certain num- 
ber of telephones distributed around the 
transmitter, and in the experiments cited 
these diffused cturrents were strong enough 
to operate a relay with a call-bell. These 
results are encouraging, and may yet, in 
the near future, lead to practical and sat- 
isfactory results. 



Practical Talk by an Astronomer. A 

book not for study, but for one to enioy. 
By Harold Jacoby. of Columbia Univ. Pp. 
224. With eight illnstrations, six of which 
are from photographs of the heavenly 
bodiefi. Charles Scribner's Sons, New 
York. 1902. Mr. Jaooby has the faculty 
of expressing scientific facts in a manner 
that holds the attention of the average 
reader through to the end, a faculty rarely 
posse<ised by men of science. His ex- 
planation of the use of the sextant at sea 
is something that will be of interest to 
many, as also the chapter devoted to 
stellar photography. The perusal of the 
book brings before us many things that 
we have studied and nearly forgotten. 
The idea of the author was to tell bis 
story without technicalities, so all could 
understand, and he has succeeded so well, 
that when one takes up the book for a 
glance, it is general! v read through to the 
end. 

The Level of Social Motion. By 

Michael A. Lane, pp. 577. Cloth. Tbe 
Macro illan Co., 1902. Tbe Level of Social 
Motion is not a technical book; it has 
been written not only for the scientists, 
but also for the great army of enlightened 
people who lay no claim to a technical 
education, yet who are scientific without 
knowing it. It is written in a clear, con- 
cise style that makes it easy to follow the 
mo^e or less complicated lines of reason- 
ing with which the work has to deal. All 
those who are interested in human society 
and the changes that are taking place 
within the body politics should read this 
book. It is the result of years of patient 
research and investigation into the causes 
that underlie the phenomena of social 
evolution. 

The author claims to have discovered 
the law that governs tbe process of evolu- 
tion that is hurrying us so fast towards 
socialism. Not the socialism that is com- 
monly identified with anarchy, but that 
broad, brotherly socialism that thinking 
men all about us are commencing to admit 
must ere long supercede the present wage 
system, just as the wage system was tbe 
natural outgrowth of the feudal system 
that went before. It is demonstrated con- 
clusively that society is hastening towards 
a mean number of population, which, 
when once reached, cannot be materially 
. changed. It is also shown how the very 
forces that are making for civilization and 
progress will eventually re act in such a 
way as to entirely eliminate the inferior 
races. 

We are living in an age when society is 
awakening to a consciousness of itself, 
and this book is thoroughly abreast with 
the times. The author does not demon- 
strate tbe points of his argument with tbe 
dry bones of abstract thought, but proves 
them by the events that are taking place 
right here and now. 






Loose joints, bow-legs, big 
head and soft bones — mean 
rickets. It h a typical disease 
for the best workings of Scott's 
Emulsion. 

For the weak bones Scott's 
Emulsionsupplies those power- 
ful tonics, the hypophos- 
phites. For the loss of flesh 
Scott's Emulsion provides the 
nourishing cod-liver oil. 

Scott's Emulsion corrects 
the effects of imperfect nour- 
ishment and brings rapid im- 
provement in every way to 
rickety children. 



Deetructlon of Trees by Ice. 

Tu calculate the forces wbicb caused 
sucb destruction, as on Feb. 21st. ult,. a 
number of IwigH were cut transversely 
and diagrams made of tbe tbickness of the 
twig and the ice incrustation. Tbe ice is 
of about tbe same tveii^ht as the wood of 
a green twig. Calculating from the rela- 
tive area in cross section, it wai found 
that twigs one-eighi.h of an inch thick- 
were carryiuK from thirty to forty times 
their weight of ice. those one. fourth of an 
inch thick twenty times their weight, and 
those one half of an inch thick five times 
their weijjht. While the exact calculation 
would be rather difficult, it is saTe to say 
that branches onsinch thii^ were called 
upon to support a weight over fen tiipes.as 
great as usual, and possibly twice as 
much. In addition to this eoormous bur- 
den, tbe surface of the crown or branches 
was increased over fivefold, thus multiply- 
ing tbe effect of the wind by that factor. 
Tbe wonder is that any limbs were left. 

Forest trees depend very largely on one 
another for protection from such QDUflual 
conditions. Where the trees grew thick 
mod undisturbed, the protection from the 
wind was so complete that rauch fewer 
and smaller branches were broken; but 
where man bad stepped in and improved 
the woods, by cutting out tbe underbrush 
and saplings and leaving only the grand 
old trees in their majestic beauty, nature 
took especial pains to point out the error 

ehis ways, and most of these grand old 
ses are now more lit for scarecrows than 
Ibr shade. That wind and ice are not the 
Ipnty enemies that improving gives a 
pliatice was shown by the fact that nearly 
fell tbe limbs broken off showed rot in their 
pterior. — Forest & Irrigation. 



POPULAR SCIENCE NilWS 



Hydro-Carbon Light 

for MAGIC LANTERNS 



I Hi'iiiiiiiiiii^ ^ii ^nrgffffl^ ^^^ffl 



Educational Lantern Slides 

bo1«ny, HJiiarj, kpitinterinirp Pk)Chotp|^, mniotocy. Hoc. 
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Crest View Sanitarium 

QREBNWICn, CONN. 

A quiet refined home for the cure and 
treatment of chronic and nervous diseases. 
No violent or objectionable cases admit- 
ted. Exceptionally pleasant surronnditigs 
in the midst of beautiful scenery near the 
sound, 28 miles from Grand Central Sta- 
tion. N. V. City. H. M. Hitchcock, M.D. 



Manual 
..Physics.. 

For Use in High Schools 

By HENRY CREW, Ph.D. and ROBERT 
R. TATNALL. Ph.D.. 

OF NORTHWESTEKN UNIVERSITY 

Price. 90 cents 

Tbe special objects in the preparatioc 
of this book arc to illustrate as simply as 
possible the first principles of physics, and 
10 reduce to ammimum the expenditure 
of teaching energy. A list of apparatus 
necessary for the experiment has been 
placed at tbe beKlnniog of each exercise. 
Reference is made to Ihc latest editions of 
seven widely used textbooks of physics. 



Jackson's Elementary 
Electricity and Magnetism 

For Use in Manual Training 

Schools and High Schools 
Price. Si. 40 net 

Every effort has been spent to make this 
baok interesting without sacrilicing any- 
thing of scientific accuracy. The book 
will contam a large number of neiv 5gures 
illustrating tbe action of electrical ap- 
pliances. 

The Mactniltan Company 

66 FIFTH AVENUE, NEW YORK 
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I desire to announce to those who wish to decor- 
ate their homes with specimens of fine wood carv- 
ing that I am prepared to execute various figures, 
, groups, etc. 

Art groups and single figures in wood are coming 
into fashion again. 

/ make a specialty of fancy designs. 

iS' Write me for estimates and descriptions. 

Simeon Mooremead, 

SUN DALE, Muskingum County, OHIO 
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for their price list of New Trans- 

B.reat Mouots. and tbe Batterfly 
Ulster's Guide which glvca full 
instnictions for collecting and pre- 
serving insects. 
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A. Compendlam of Uaivenul Intormatlon, Em- 
bracing Aiciioaltnre. Aaalomj-. AxcMlecture, 
Arcbsolog;. Astronomy. Raaldtiit, Biblical Sci- 
ence, Blotrraphr. Botany. CbemlBtrr, Commerce, 
ConcholOBy, Co«mograpli)'. Ethics, The Fine 
ArtB. Oeottmpby. Geology, Grammar. Heraldry, 
HlEtcry. ByilraullCB, Hygiene. JurlBiiruaeace. 
LeiilElatlon. Literature. LokIc. HathematlcB, 
Uecbanlcal Arts. Metallurgy. Metaphysics. Uln- 
eralogy. Military Science. Htnlntc. Medicine. VU- 
ar»i History, Philosophy. NsTlnallon and Nau- 
tical AJTalre. Physics, rhyslology, Political 
Dconomy, Bhetorlc. Theology. Zoology. Stc. 

In this irork all eubjects are arranged and 
treated Just as words ara treated Id adlclionory, 
and all capable o( subdivlalon are treated under 
separated heads; so lh»t Instead o( one long and 
wearisome article on a subject twlng given, It Is 
dlTlded up under various proper heads. Tbere- 
tore. It yon desire any partlcnlar points of a eul>- 
Ject only, you can turn to It at once, wltliont a 
lOQff, veiatlouB or proDtless search. It Is a great 
triumph of literary effort, embracing. In a small 
compass and for little money, more than was 
ever before gl^en to the public, and will prove 
Itself an exhanstlces source ol Information, and 
one of the moMapp«clat«d works In every family. 

Bronolit down to tbe Year 1806. Complete In 
Ous voliime. MS large ooiavopuea. nearly I.IOO 
UlustrationB. Formerly sold at tIM. Sabetao- 
tlally Uonud In Clotu, gilt. re«l edges, with the 
Corraot Pninanctatlou or everj Term and proper 
Name, by U Colanoe. LI..D. Handy Book lor 
Onlck Reference. Invaluable to rbe Prufesalonat 
n. Student, Farmer, worklng-Han, Merchant, 



A copy of tbLs book will be sent tree to any ad- 
dress In the Umted States tor (1,XG. 
PRACTICAL SCIENCE CO., 11 Dutch St.. K- T- 
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School Science 

A nONTHLY JOURNAL OP 
SCIENCE TEACHING IN 
SECONDARY SCHOOLS 

Bright, Inspiring, Practical 

articles on the teaching of science. 

Short, Newsy, Helpful 

notes on the progress in science. 

Novel, Suggestive, illustrated 

descriptions of apparatus, experi- 
ments, laboratory, equipment and 
plans. 

Interesting, Valuable, Pertinent 

Correspondence Department. 



finhAAl fif^ianf^A is enthnsiasticall vendors- 
OwnOIII OCIIincll ©d and supported by lead- 
ing: educators in science throughout the world. 
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■seat devoted to metric reform. 

Every live science teacher finds School 
3cience indispensable. Send for sample 
copy. $a.oo per year, 25 cts. per copy. 
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SCHOOL SCIENCE, 

■38 Washington Street, 
Room 1318. CHICAGO. ILL. 

The DInosaur'B Track. 
After ten days of eflfoit, Prof. Cragin 
lias succeeded in landing at Colorado Col- 
leg^e a slab of Dakota sandstone bearing 
larg^e dinosaur footprints. This slab will 
form a part of the collection in the new 
science building. The locality where this 
slab was found is in Rule Canyon, on Tur- 
key Creek, near the south line of El Paso 
•county, 30 miles distant from Colorado 
Springs. Some of the old settlers are 
said to have known oi these footprints for 
years and to have commonly referred to 
them as * 'turkey tracks." They are the 
first footprints of dinosaurs that ever have 
been found in the Dakota sandstone. 
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It contains a valuable map, in addi- 
tion to much interesting information 
regarding resorts on or reached by the 

NEW YORK CENTRAL LINES 



A copy will be sent free, postpaid, to any address on 
r ceipt of a two-cent stamp, by George H Danirls, 
(•eneral PasseoKcr Agent, New Voric Central & Hud> 
son River Railroad, Grand Central Station, New York. 



PauPs Safety Inks 

Are adopted by all U. S. Government Departments. 
DO YOU KNOW we w^l deliver, express paid, one 
Astor Library, No. 16, extra set, with No. S Filled. Au- 
tomatic Safety Ink Wells, one Fluid, one Crimson, $1.00 



FOUND AT LAST! 




Paul's Astor (Oak) Library, No. 16, Extra Set. 

51^ X 9 inches. 




•PRESENT- 



SAFETY BOTTLE & INK CO., Jersey City, N. J. 

BRANCHES: New York City. Chicago. Pniladelphia. St. Louis, Boston. Baltimore. Buffalo. 



POPULAR SCIENCE NEWS 



■ E^^ 



jonrdcalar 

DIXON'S PENCILS 

•I lend U ccDU for ■■mple* worth don 
moBCT. McatlOD PopnlaT Science. 

MS. DUUm CRUCIBLB CO.. 

■ox D IS, Jtttty Clt; 




SELECT A PEN 



SuHible for yoar handwrihng from a sample cud of 12 1 

bm for correspondeiKe, aent postpaid on receipt oE 6 cents ii 



SPtNCERIAN PEN CO. 

349 Broadway, New YoA. 



fSTERBROOKS 

Jb^ the standard PEHS EVEHTWHERE. 



STEEL PENS 



ISO styles B(„,dp„, 
B!g ESTERBHOOK STEEL PEII CO. i« i.>. si.. ■.. na. 




.•^fi Minerals in Oak Case .<|;tJg 

All iif Uie spefincos ure Ihoromhiy typical and 
selectcci bccau'e of iheir eduiatiooal or economic im- 
portance. Amons; tbem are Cilena sbfiwiDg cubical 
rleavage, Lodestone. Cornndum xl. Fluorite cleavage 
octahedron, Calcite cleavage rbomtj. Apatite- xl. Seli 
enite xl. Halite Iranspartnl, Quartz si. Muscovite xl, 
Tourmaline, xled, Chrysottle "aabestus." Each spec- 
imen Is ia a tray ij) x i^,. all included in case as 
shown in cut. Sbippinjf weight about 2>j Ihs. De- 
livery charges to be paid by purchaser, 
imilar case with trays z x i!i inches, $j.oo. Sh'ppltig 
our famous -MANHATTAX-'collectionsof which over 
Ord«r on« to-day. 

For Many Other Collections, see our FREE 44-page Price-lists. 

RECENT ADDITIONS or CHOICE CABINET SPECIMENS: 

Fine AXINITES from Japan, crystallized DIASPORE, HOWLITE. HAUER- 
ITE crystals. ROSCOELlTE, CYLINDRITE, FRANCKEITE. MOBAWKITE, 
STIBIODOMEYKITE. extra fine DIOPPASE, beautiful cleavable ORPIMENT, 
sparkling crvstallised HEMATITE and QUARTZ, splendid ELBA HEMATITES 
and PYRITES, etc.. etc. 

GEO. L. ENGLISH &. CO.. Hineralogists, 

Dealer* In Educadaaal and Scientific MInerali. 

3 & 5 WEST 18th STREET, ... NEVV YORK CITY. 



Larger size specimeas in sin 
weight about s lbs. These are o 
500 have been sold in one school. 



An Excellent Combination. 

The pleasant method aod beneficial 
effects of the well knrrtrv remedy, 
Strui- op Fiqb. manufactured by the 
Califokmia Fis Syrup Co.. illustrate 
the value of obtaining the liquid laxa- 
tive principles of plants known to be 
medicinally laxative and presenting 
them in the form most refreshing to the 
taste and acceptable to the system. It 
is the one perfect strengthening laxa- 
tive, cleaosmtr the system effectnally. 
dispelling colds, headaches and fever* 
gently yet promptly and enablinff one 
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laxative. 

In the process of mannfactaring fig* 
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taste, biit the mctlicinal qualities of the 
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Uaoarom Wbeate. 

According to M. A. Carleton, what 
might be called xerophytlc or drought- 
resistant wheats belong to several of these 
gronpa. bat the most important ones be- 
lting in the darum or macaroni wheat 
group. This is the group, therefore, 
which was chiefly discus&ed. These 
wheats differ from the ordinary wheats as 
now known in this coontry by having 
rather large flattened heads with large 
chaff and very large yeltowlsh while 
grains which are extremely hard and vit- 
reous in fractare, and often rather trans- 
parent. They always have beards, which 
are usually very long. In some varieties 
the heads and beards are black. These 
wheats are very reslstaat to drought, be- 
ing able to grow where the rainfall is as 
low as ten inches per annum. They also 
resist the leaf rust very greatly, but arc 
more or less subject to stem rust when ft 
occurs la very great abundance. They 
are also seldom injured by bunt, smut or 
other diseases. Naturally they are adapt- 
ed to semi. arid or arid regions, and at 
present are growing mainly in east and 
south Russia. Algeria, Argentina, parts of 
India, and in various portions of the Ori- 
ent and Mediterranean region. In this 
country they are especially adapted to oor 
semi-arid plains from North Dakota to 
Texas. 

The investigations of this department 
on the basis of soil and climate have led 
us to believe that those wheats will yield 
about one-third more to the acre in our 
semi-arid regions than other wheats, and 
what is more important, produce a con- 
slant yearly crop in large portions of that 
region where other wheat cannot be 
grown at all. Numerous practical tests 
have since proved this prediction to be 
justified. At the same time these wheals 
are the very best adapted for making 
macaroni, and there is now a great de- 
mand for them from this country, the 
people in Europe having learned of what 
good quality Ihey are. Wherever they 
have been tried for the purpose, they also 
are considered to make eicellent bread. 
In the establishment of these durum 
wheats we have a striking example of the 
beneficial results that may follow purely 
scientific investigations. 

The Ueffapter Boops. 
This is the name of the humpback whale, 
and means tbe big-finned ox like (boops. 
which should be pronounced as two sylla- 
bles.) But a sea-captain thought it was 
pronounced as one word — boops, and wrote 
these rhymes in his log: — "Cape Henrj- 
two poinis on the bow, the fishhawk sea- 
ward scoops; we sight abaft the starboard 
beam the Megaptera boops. They dash 
below, tbey rise and blow, they swim 
about in troops; 1 wonder what they're 
doing here, the megaptera boops. I never 
saw a school like this, alooping thus the 
loops; oh, spiortive young mammalia, big 
megaptera boops." 
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How to BBtlmate ft Blver'B Wtdtb. 

The Pbiladelphla North American in a 
recent issue g^vea an old but ioteresting 
geonetrical method of approximately 
measarins distances. 

To measure the width of any ordinary 
stream, or even oE a good-Eixed river, it is 
□ecesaary to mate use of only yoar eyes 
and the brim of your hat. That seems 
queer, doesn't It ? But it's true, and here 
is the way to do it: 

Select a part of the liver bank where the 
ground runs bacic level, and, standing at 
the water's edge, lix your eyes on the 
opposite bank. Now, move your hat 
down over your brow until the edge of the 
brim is exactly on a line with the water 
line on the other side. 

This will give you a visual angle that 
may be used on any level surface, and if, 
as has been suggested, the ground on 
your side of the river be flat, you may 
"ley off ' a corresponding distance on It. 
To do this you have only to hold your 
head perfectly steady, after getting the 
angle with your hat brim, supporting your 
cbin with your hand, if ncces^iary, and 



turn slowly around, until your back is to- 
ward the river. 

Now. take careful note of where your 
hat brim cnts the level surface of the 
ground as you look out over the latter, 
and from where you stand to that point 
triU be the width of the river — a distance 
that may readily be measured by stepping. 
If you are careful in all these detatla you 
can come within a few feet of the river's 
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Kites and Their Application to Science 

By R. I. CEARE. 
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ORE than a centary and a half rence Rotcb is the director. In 1S47. Mr, years later when Mr. Douglsss Archibald, 

Mago, kites were used as aids W. R. Birt, of the Kew Observatory near an EngllsbmaD, devised a comprebenslvs 
in securing meteorological Richmond, England, experimented with plan for exploring the air n-itb kites, em- 
records. I^ I7J9. Dr. Alei- kites for obtaining measures of tempera- bracing practically all the features now in 

ander Wilson, of Glasgow, 

succeeded in raising ther- 
into tbe clouds by means of 
kites, and, three years later, Benjamin 
Franklin used kites in bis experiments for 
collecting tbe electricity accompanying 
tbe action of a thunderstorm The kites 
used by Dr. Wilson were from four to 
seven feet high and were covered with 
paper. They were fastened one behind 
tbe other, tbe uppermost one sometimes 
going so bigb as to disappear among Ibe 
clouds. The plan be adopted for obtain- 
ing a record of the temperature at varying 

lieigbts. was to fasten to tbe kites ther- ' ,. 

mometers, with bushy tassels of paper 
attached. They were dropped at stated 
periods, and their fall was accomplished 
"toy tbe gradual burning of a match- line. 

About 1B37, the Franklin Kite Club was 
organized in Pbiladelpbia for amusement- 
It had among its members Espy, tbe me- fic i.—fkrgl-sso.v's v 
teorologist It was be who calculated tbe 
faefght at wbicb clouds should form by the tore, humidity, wind velocity, etc. He operation. His experiments for three 
cooling of the air to Us dew-point, verify- used kites of hexagonal shape attached to years resulted in being able to ascertain 
Ing his figures by means of kites. His the ground by three strings. tbe increase of wind velocity with height 
niethods are employed to-day in measur- About this lime there seems to have up to 1,200 feet. Five years of experl- 
ing clond heights at Blue Hill Observatory been a long lull in tbe use of kites for ments enabled him to take a photograph 
n Massachusetts, of which Prof. A. Law- meteorological purposes, and it was 35 from a kite (the Rrst one ever taken). 
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This discovery was developed later in this 
country by William A. Eddy, of Bayonne. 
New Jersey. 

While Mr. Archibald was at wotk ia 
Eoglaod, devislDg trteaas for ascertaiaiog 
wind velocities. Alexander McAdie, of the 
U. S. Weather Bureau, was experimenting 
with an electrometer at Blue Hill, meas- 
uring the electric potential on the level 
ground, at the hill-top, and several hun- 
dred feet up in the air. Mr. Eddy also 
discovered a method of foretelling the ap- 
proach of storms, which may become of 
vast benefit. For an hour or more before 
a storm came, frith a cloudless sky and 
only a moderate breeze blowing, he bad 
observed his kite drawing sparks at regu- 
lar intervals on a steel wire. Tbese so In- 
creased in the frequency that they could 
not be counted. Mr. Eddy, who was as- 
sisted by Mr. Talbot, of London, made 
this statement of the occurrence; 

"The steel wire left the earth at mam, 
enpported aloft by one kite, seven feet in 
diameter, and the first sparlcs were drawn 
from points of tin foil, pasted on glass, 
attached to the wire of the reel at the 
«arth. Mr. Talbot began to time the 
'silences' of the wire, which was flashing 
one-second sparits like the regular ticking 
of a clock. With the approach of the 
enow squall tbe 'silences' were rapidly re- 
duced to one-half a second, followed final- 
ly by a rapidity which was countless." 
He further states that the mysterious In- 
terruptions in the flow of the sparks were 
not to be accounted for by any change in 
the appearance of the aky, the strength of 
the wind, or the height of the kite. Be- 
fore the storm came, the snap of the 
sparks, he says, "closely resembled the 
ticking of a Morse sounder, but it was not 
decipherable, tbe dots and dashes being; 
difficult to record in pencil withont a stop- 
Recent expieiiments have shown that 
electricity is usually noticed on the wire 
whenever the altitude of the kite exceeds 
1,700 feet. It is Mr. Eddy's belief that by 
flying kites from vessels at sta sudden 



B FOLDING KITE. 



fqualls can be foretold, even where the 
barometer's record fails to indi^te tbdr 
approach. Any one can see to what im- 
portant results such a discovery might 
lead. Tbe basis of it is traceable to the 
use of steel wire in place of cord for con- 
trolling kites! On account of tbe wetgbt 
of the large cerd previously in use, and 
tbe surface which it presented to tbe 
wind, it was hardly possible to reach a 
height of z,ooo feet. Tbe use of piano- 
forte wire was therefore introduced about 
five years ago, shortly after which kites 
were flown to a height of a mile and two- 
thirds (3. 800 feet). 

An ingenious apparatus known as tbe 
meteorograph, and serving as a combina- 
tion of recording thermometer and barom- 
eter, was constructed by Mr. Fergaaoo. 
of Bine Hill Observatory, in 1E95. I.ateT 
he attached to the thermometer an an- 
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emometer lot itieuaritiK Ibe wind velocity. Lamsoo, of Portland, Maine. The former ceives less presstire, preserving tbe bal- 
In 1697, the Smithsonian Institution in is a cellal&r or box kite, consisting of two ance, wbile tbe ends of the boxes, beingln 



Washington made an allotment of money light boxes without tops or bottoms, fast- line with the wind, keep the kite steady. 

from the Hodgkins fund for tbe purpose ened some distance above each other. Tbe Lamson Kite, or "aero carve" folding 

of obtaining meteorological records at 

heights above 10.000 feet. To accomplish 

this It was found desirable to bring steam 

into nse for reeling and unreeling the 

ivire. Varlons devices had previously 

beea employed, as shown in tbe cut, but. 

with tbe use of steam, apparatus of a more 

elaborate character became necessary, 

and a winch was devised for the purpose 

\>y Mr. Fergusson, This is shown in the 

next illnstralion. 

Far greater heights than 10,000 feet 
have since been reached by kites. On 
Feb. 13 iSgg, au automatic kite ascended 
13.S07 feet. This was surpassed last year, 
irhen altitudes exceeding 15,000 feet were 
attained. Comparing in general the me- 
teorological results obtained by the use of 
kites with those recorded by .'uslruments 
attached to captive balloons, the former 
have been found more satisfactory, owing 
to tbe stationary position of tbe kites as 
compared with tbe constant motion of bal- 
loons through the action of atmospheric 
currents. Kites, moreover, can reach 
higher altitudes than captive balloons, 
and are better fitted to withstand the 
greater wind velocities. fig. 6.— lamson's areo-cubvb kite. 

Two forms of kites now in use, which 
are said to be among tbe most efficient. The wind exerts its lifting force chiefly kite, resembles a soaring bird, and when 
are those invented by Lawrence Har- upon the front and rear sides of the upper not in use. it can be taken apart and 
grave, of Sydney, N. S. W., and C. H. box, which inclines to the rear and so re- packed away. 
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A detailed account of all the various 
kinds of meteorological experiments made 
up to this time with the aid of kites would 
hardly be of general interest, but it is 
hoped that the information contained in 
this article will be useful in attracting 
pnblic notice to what is going on in this 
direction, and will, to a certain extent, 
demonstrate the probability of a much 
more extensive use of these quondam toys 
in making up weather forecasts. 

The other feature, to which Mr. Eddy's 
recent experiment has called attention, 
namely, the ability to draw electricity out 
of the air, is of special concern at this 
time, when electricity is coming into such 
rapid and general use. and it may be only 
a question of time when the present cum- 
brous machinery for generating the elec- 
tric fluid will give way to a more simple 
process, L e., of gathering it at pleasure 
direct from nature's storehouse by means 
of steel wires attached to kites. 

[The facts presented in this article are 
largely compiled from reports made by 
Prof. Rotch, and the illustrations are re- 
produced with his kind consent]. 
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Oyoles In Scientiflc Thought. 

It is most instructive to see how neatly 
the modem hypothesis may be twisted 
into a ludicrously complete confirmation 
of the venerable theories of ^pinus. It 
is a metaphysical doctrine sometimes set 
forth that thought swings in great slow 
cycles, the learning of one becoming the 
ignorance of a second, and the brilliant 
speculation of a third. Lucretius ad- 
vanced much of the modem atomic theory 
hard upon two thousand years ago, and 
Omar Khayyam proposed a calendar even 
simpler than the one now current. The 
one*fluid theory has <%panned fewer cen- 
turies than these, but it has been more 
fortunate in its champions. And so the 
cycles recur. There is already evidence 
of the recrudescence of the emission theory 
of light, and it would not in the least sur- 
prise us to see within the next year or two 
the whole wave hypothesis openly at- 
tacked. 

The late Prof.- Rowland used often to 
exclaim: **Who will be the Kepler of the 
molecule T We do not know, but we feel 
reasonably certain that he has not yet ap- 
peared. We are far from desiring to cross 
swords with so doughty a leader as Lord 
Kelvin, but we earnestly wish that the 
next man who invokes an electrically 
charged atom electron or electrion to ex 
plain physical phenomena, would kindly 
preface his hypothesis with a definite and 
consistent explanation of what he connotes 
by the expression **electric charge." If 
half the energy had been spent in the last 
few years in investigating the dynamics of 
electrical stresses that has been put upon 
hypothesis derived from them, we would 
know more about the constitution of mat- 
ter. At the present the electron needs ex- 
planation just as badly as the atom or the 
molecule. — Elect World and Engineer. 



80HOOLBOOM TBMPBBATUBB AND 

HUMIDITY. 

BY WILLIAM GEORGE BRUCE. 

If we contend that the march of human 
progress finds its inception and stimulus 
in the schoolroom, it is only reasonable to 
hold that the schoolro3m should share in 
the trophies acquired by the intellectual 
warrior in the field of science, art and let- 
ters. The schoolhouse, in accordance with 
its own necessities, is entitled to all that 
human thought has achieved. In order 
that it may continue to fulfill its mission 
to the highest degree, the schoolhouse can 
make a just claim to the best devices in- 
vented by man. 

We have reached a period where the 
schoolhouse has become more than a mere 
gathering center or a shelter against the 
elements. We have come to recognize 
that its very walls are a factor in the edu- 
cational growth of the child. The struc- 
ture no longer merely houses the children, 
but it has l>ecome a huge educational de- 
vice as well. It adapts its appointments 
in order that they may bear the largest 
educative influence upon the inmates and 
also protect their physical ' welfare as a 
prerequisite ^to intellectual advancement. 

Until a few years ago, the essentials of 
a schoolhouse were few. To-day we dis- 
criminate between a variety of systems of 
heating devised by able engineers. Ven- 
tilation has been reduced to an exact sci- 
ence. Schoolroom lighting is thoroughly 
understood and correctly applied. 

In drawing comparisons between the 
old and the new schoolhouse, some school- 
board members are apt to lapse into the 
belief that the crude structure of former 
days, with its meagre equipment, would 
suffice to- day. Others will reason that 
too much goes into the modern school- 
liouse. 

One might as well argue that the wood- 
en plowshare of ancient times will serve 
as well as the steel plow of to day, or that 
a tallow candle will shed as much radiance 
as an electric light. The boy of to day 
requires a better mental equipment for 
the battle of life than did our forefathers. 
The general progress in all lines of human 
activity will make greater demands upon 
the young man of the future. Thus, not 
only the modern school, with its well-de- 
vised courses of study and educational 
methods, but the whole schoolhouse, are 
the result of advanced conditions. 

In approaching my subject I must first 
of all correct an erroneous impression, 
which exists in minds of a portion of the 
school public. One of the peculiar feat- 
ures which has developed in my inquiry 
on temperature regulation in schoolhouses 
is the tendency to confound it with an- 
other subject. 

It would seem unnecessary to explain 
that heat regulation pertains entirely to a 
system by which the temperature is con- 
trolled against excessive heat or excessive 
cold. It would seem equally unnecessary 
to explain specifically that ventilation per- 



tains to the introduction of fresh air and 
the removal of foul air. 

While every one knows this, we find 
many school officials who do not differ- 
entiate temperature regulation from ven- 
tilation. No doubt if asked point blank to 
define the difference between temperature 
regulation and ventilation, a correct an- 
swer would be received in each instance. 
It is not ignorance but thoughtlessness 
that causes the misconception. 

It is one thing to provide a classroom 
constantly with fresh air; it is an entirely 
different thing to so regulate that the air 
is neither too warm nor too cold. Thus, 
let us bear in mind the wide difference be- 
tween ventilation and temperature regu- 
lation. 

A discussion of the subject of tempera- 
ture regulation can only result in beneficial 
results. If school officials have hitherto 
occupied their minds with the various 
kinds of heating systems to the exclusion 
of temperature regulation, it is because 
the latter has not been urged upon them 
with any considerable pressure. A busy 
set of men— busy in their several voca- 
tions in life— does not always find it con- 
venient to give the time necessary for a 
thorough study of all the things that 
ought to go in or about a schoolhouse.. 

In the modern schoolhouse artifida) 
heat need no longer be measured out ex- 
travagantly or penuriously to the discom- 
fort or danger of its inmates. It can be 
placed under automatic control by simple 
devices— insuring economy and protecting 
the health of the inmates. 

In . attempting to say something about 
temperature regulation, as applied to 
schoolhouses I may be pardoned if I as- 
sume that a scientific discussion is neither 
in place nor desirable. Hence, I will 
treat the subject in an elementary form. 

An even temperature at a certain degree 
is conducive to the growth of plant and 
animal life. Vegetable and animal foods 
owe their prolonged preservation to an 
even temperature. 

An apple picked in October of last year 
and found in fine flavor and juice in the 
month of June this year, owes its wonder- 
ful preservation to nothing else but an 
even temperature. The qualities of the 
apple have been ptolonged by the control 
of natural elements. In the same manner 
has the growth of the strawberry, which 
reaches the market in the month of Janu- 
ary, been hastened by surrounding it with 
a temperate atmosphere. Temperature 
extremes hasten the death of both plant 
and animal life. 

It may be claimed that a variation of 
temperature is conducive to hardihood. 
Under certain conditions, yes. A child 
may withstand extreme cold while en- 
gaged in healthful exercise. Under cer- 
tain conditions extreme heat may be borne 
without injurious effects. When the body» 
however, is inactive, a variable tempera* 
ture is harmful. Thus, an over-beated 
as well as an under-heated schoolioooi 
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may do incalculable injury to the child. 

The automatic control of schoolroom 
temperature involves primarily the ques- 
tion of finance. The great majority of 
school houses in the United States require 
artificial heating during seven months in 
the year. The fuel expense in cities and 
towns where large buildings must con- 
stantly be kept warm, is a heavy one. 
The consumption of fuel is steady and 
constant during certain periods of the 
year — continuing year after year. Thus 
any slight daily reduction in fuel con- 
sumption may prove a considerable saving 
at the end of a month or a year. The 
saving of a few hundred dollars in the 
purchase of a school site or the erection of 
a school building offers no comparison 
with the aggregate saving accomplished 
in a dail}* reduction of the fuel expense. 
Every degree of excess heat represents 
that much waste. 

Temperature regulation in the school- 
room, however, is a simple proposition. 
It requires no expert mathematician to 
measure its material advantage, nor a 
medical expert to determine its hygienic 
qualities. A few things need only be con- 
sidered. If the outdoor temperature is 50 
degrees, and the school temperature should 
be 70 degrees, only 20 degrees of arti- 
ficial heat is required to make the school- 
room comfortable. Consequently the fuel 
expenditure should cover 20 degrees only. 
That which goes above this is waste and 
consequently extravagance. An open 
window to cool off an over-heated room is 
an unwarranted exposure of the school 
occupants to coughs and colds which may 
lead to serious results. No school board 
has the right to endanger the physical 
comfort and welfare of either pupil or 
teacher. 

But let us get back to the expense item 
again. The fuel expenditure should cover 
only the difference between the outdoor 
and indoor temperature. This may vary 
all the way from zero up. Variation may 
be constant The most attentive janitor 
will miss his firing by several degprees of 
the temperature desired or required. In 
the forenoon the outdoor temperature may 
be 40 degrees; in the afternoon 50 de- 
crees. Consequently 30 degrees of arti- 
ficial heat are required in the forenoon, 
and only 20 degrees in the afternoon. 
The janitor may anticipate the change in 
temperature. The chances are that he 
does not The surplus heat has either 
escaped through the chimney with the 
janitof s aid, or through the schoolroom 
-window with the teacher's aid. A well- 
adjusted mechanical device would regu- 
late the temperature from minute to 
minute without human aid, and regulate 
the fuel consumption accordingly. Even 
a few degrees of excess heat will make a 
vast difference in the aggregate of fuel 
consumption for the year. This stands to 
reason. Therefore an accurate adjust- 
ment of fuel consumption must effect a 
saving in the fuel expense. 



The physical welfare of the teacher and 
pupil cannot be treated as a secondary 
consideration. In fact, if it is admitted 
at all that hygiene is a factor in school- 
room temperature, it follows that it is one 
that must precede monetary considera- 
tions. Therefore, if it will effect an actual 
saving in dollars and cents, sufficient to 
pay its installment in a few years, the ad- 
vantage is a double one. Were this not 
the case, the hygienic proposition involved 
would alone be sufficient to warrant a 
recognition of the advantage derived from 
a heat- regulating device. 

It is not my purpose here to champion 
any one system of automatic temperature 
regulation. There are several systems on 
the market, some of which are all that 
could be expected of them, while others 
are worthless. 

The subject of atmospheric humidity or 
air moisture and its relation to the human 
system has thus far received little or no 
attention at the hands of school authori- 
ties. While the subject is an important 
one, but little data has been collected. 
.The scientists, who have entered this field 
of investigation, contend, however, that 
for certain classes of invalids the prevail- 
ing humidity at a given point is of more 
consequence than the variability of the 
^temperature, no matter how sudden or 
sharp the variation may be. Yet, it is 
held that medical literature is almost en- 
tirely lacking in a scientific explanation 
of the effect of the different degrees of 
humidity upon the animal economy. 

Dr. W. M. Wilson, director of the United 
States Weather Bureau, who has given 
the subject careful study says: **It is safe 
to assume that during the winter months 
the normal relative humidity in lake cities 
is 72 per cent, and the average diurnal 
range is from 60 to 72 percent From ob- 
servations with respect to moisture in 
business offices and living rooms heated 
by steam, hot water and hot air, it is safe 
to assume that the average relative hu- 
midity in artificially heated dwellings and 
offices in the winter months is about 30 
per cent, or about 42 per cent less than 
the average humidity, and drier than the 
driest climate known. 

The evaporation power of the air at a 
relative humidity of 30 per cent is very 
great, and when the tissues and delicate 
membranes of the respiratory tract are 
subjected to the drying process, a corre- 
sponding increase of work is placed upon 
the mucous glands in order to keep the 
membranes in proper physiological con- 
dition. Nature in her effort to compen- 
sate for the lack of moisture in the air is 
obliged to increase the functional activity 
and the frequent unnatural stimulation, 
induced by the changing conditions of 
humidity from the moisture-laden air out- 
side to the arid atmosphere inside our 
dwellings, finally results in an enlarge- 
ment of the gland tissues, on the same 
principle that constant exercise increases 
the size of any part of the animal organ- 



ism. Not only do the glands become en- 
larged, but the membrane, itself, becomes 
thickened and harsh, and, sooner or later, 
the surface is prepared for the reception 
of the germs of diseases, which tend to 
develop under exposure to the constantly 
changing percentage of humidity. 

The medical authorities tell us that the 
''physiological symptoms of an atmos- 
phere too dry are parched lips and tongtte, 
a dry feverish condition of the skin, and, 
in those children, predestined to lung dis- 
eases, a hacking cough, resulting from the 
desiccating effect of excessively dry air on 
the lungs and bronchial tubes." 

A mummified and shrivelled appearance 
of the human skin is caused by a dry at- 
mosphere. The ruddy complexion and 
red cheeks of English men and women is 
due to air moisture. The importance of 
aqueous vapor as a constituent in our at- 
mosphere was not exaggerated by Tyn- 
dall, when he startled the scientific world 
by the announcement that **the removal, 
for a single summer night of the aqueous 
vapor from the atmosphere, which covers 
England, would be attended by the de- 
struction of every plant which a freezing 
temperature could kill." 

On the economy of fuel consumption 
achieved by controlling humidity in the 
schoolroom I can do no better than quote 
Director Wilson again. He says: 

**A humid atmosphere is economicaL 
In a room in which the temperature is 72 
degrees," said he **the temperature of 
the wet-bulb is 54.5 degrees. If a room, 
with a sensible temperature of 54.5 de- 
grees is considered comfortable, the same 
result can be attained by heating to only 
60 degrees, and supplying sufficient moist- 
ure to raise the humidity to 70 per cent, 
which still conforms very closely to the 
normal condition of the outside air, so far 
as moisture is concerned. It would prob- 
ably be impracticable to maintain uni- 
formly a relative humidity of 70 per cent, 
especially with a low outside temperature, 
as the condensation upon the windows 
would be undesirable; but by heating to 
65 degrees the relative humidity could be 
held at 50 per cent without any ill effects, 
except possibly on extremely cold days. 
Competent engineers estimate that about 
25 per cent of the cost of heating could 
be saved by holding the temperature at 60 
degrees and raising the humidity to 70 per 
cent, still maintaming a wet-bulb temper- 
ature of 54.5 degrees, the same as that 
obtained by heating to 72 degrees under 
ordinary conditions. But to be conserva- 
tive and avoid the possibility of any un- 
pleasant results from condensation, our 
dwellings could be heated to 65 degrees 
with a relative humidity of 50 per cent, 
and still save from i2yi to 15 per cent, 
over the present cost" 

Here, perhaps, it ought to be explained 
why humidity will permit a lowering of 
the temperature without discomfort to the 
body. With a dry atmosphere the evapor- 
ation of the body is stronger than it is in a 
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humid atmosphere. Consequently, we 
feel cooler in a dry than in a moist atmo- 
sphere of the same temperature. 

The question, which would naturally 
arise in a discussion of this subject would 
be whether humidity can be brought under 
mechanical control. Or rather, can atmo- 
spheric moisture be supplied artificially to 
the extent that it may be desired ? The 
need of a larger quantity of moisture in 
schoolhouses heated by artificial means is 
recognized, but the difficulties encountered 
in solving the problem have, it is claimed, 
largely deterred practical research in this 
direction. 

But here the triumph of the scientist 
must again be recorded. Recognizing 
that a humidifier is as necessary to a first- 
class heating plant as is a temperature 
regulator— the inventive mind has also 
brought atmospheric moisture within auto- 
matic control and regulation. 

Thus, without going over the entire 
range o£ modem construction and main- 
tenance of schoolhouses, it may reason- 
ably be assumed that the same energy 
and study, which has brought about won- 
drous changes in other branches, has also 
been directed towards perfecting the 
schoolhouse, making it modern in all that 
the word implies. It remains for the 
authorities, who govern the practical af- 
fairs of the American schools of the pres- 
ent day, to avail themselves of the achieve- 
ments of the human mind. 

If education is the mainspring of prog- 
ress, the schoolroom is an elementary 
workshop. It ought to be a reflex of that 
progress in all its own appointments. If 
the schoolroom implants the seeds for use- 
ful human activity, its own environments 
ought, in keeping with its demands, to en- 
joy the blessings of that activity. 

[Address delivered before the Depart- 
ment of School Administration, N. £. A., 
Detroit, June 10, 1901.J 




Some School Statistics. 

The figures given in World's Work have 
an interest as showing the value put on 
education in some states. 

The average value of schoolhouses and 
equipment in North Carolina is $180; in 
South Carolina, $178; in Georgia, $523, 
and in Alabama, $212. The average 
salary of a teacher in North Carolina is 
$23.36; in South Carolina. $23.20; in Geor- 
gia, $27, and in Alabama, $27. 5a The 
average number of days' school taught 
is — in North Carolina, 70 in the year; in 
South Carolina, 88; in Georgia, 112, and 
in Alabama, 78. The average expenditure 
per pupil in average attendance is — in 
North Carolina, $4 34; in South Carolina, 
$4.44; in Georgia, $6.64, and in Alabama, 
$3.10 per annum. In other words, in 
these states in scdoolhouses costing an 
average of $276 each, under teachers re- 
ceiving an average salary of $25 a month, 
we are giving the children in actual at- 
tendance five cents* worth of education a 
day for only eighty-seven days in the year. 



THE CAT AGAIN. 

BY HELEN B. MILLER. 

Is it because the cat has eome down to 
us through countless ages, wrapped in the 
mantle of the dark superstitious awe and 
ignorance of many centuries, that even 
among intelligent, well-read and practical 
people of the present time, we find those 
who cannot wholly free their minds from 
the misty uncertainties which seem to 
surround it? If not, we nrust look else- 
where for the cause of the universal ignor- 
ance regarding the cat, for that such lack 
of knowledge does exist, is more obvious 
than might at first appear. Despite all 
that has been written by Prof. Wilder, H. 
Weir, Mrs. Winslow, and others, the cat 
is the least known and understood of all 
our domestic animals, and yet is closer to 
man in the similarity of its habits than 
any other household creature, not except- 
ing the dog. 

I could cite numerous instances to sub- 
stantiate the truth of the above statement, 
examples ludicrous, pathetic, disturbing. 
Brave men who have shrunk from touch- 
ing a sick cat; women who have kept 
their pets in confinement because an over- 
flow of spirits, not understood by them, 
have led them to think that the cat was 
going mad ; others who have not compre- 
hended their cries of distress, but have 
left them to suffer; for this reluctance to 
touch or administer to a sick cat. is a curi- 
ous human trait, not exhibited towards 
other animals. Having studied the cat 
for many years, I feel I am to some extent 
justified in making a few remarks on their 
habits, information gleaned entirely from 
my own experience with them. 

Some of the common beliefs which ap- 
pear to be current, but which I have 
found to be fallacious, are that cats object 
to water, that they catch their prey by 
scent, and that a cat should have all the 
milk it can drink. Now, in reality a cat 
no more objects to water than any other 
animal not endowed with a propensity fqr 
swimming; and while it has never been 
known to bathe or cool itself in this way, 
it by no means objects to walking out in 
the rain, or coming home drenched in 
dew, from its early morning forage 
through the long, wet grass. 

One of the most ludicrous scenes I ever 
witnessed was that of a kitten playing 
with its reflection in a puddle of water. 
It would first pat the water with its paw 
two or three times, then, arching its back 
and drawing all four feet in a bunch, leap 
high in the air and come down with a tre- 
mendous splash in the middle of the pud- 
dle, and then with a twist, be off down 
the road in a flash, only to return in a few 
moments and repeat the performance. 

I have seen cats, too, roll over and over 
in the snow, enjoying it most thoroughly. 



Again they invariably choose ditches or 
the banks of small streams for their hunt- 
ing grounds, and the story that the an- 
cient Egyptians nsed cats in the hunting 
of small water birds, is not as incredible 
as it might at first appear to those who 
have been accompanied on their rambles 
by their cats, and noted how, untrained 
though they are, they will work almost as 
well as a trained setter. 

Cats do not catch their prey by scents 
but wholly by their marvelous sensitive- 
ness to the slightest motion, yet they have 
the full power of scent. I have frequently 
tested this with four or dve cats sleeping 
under the stove; without noise of any 
kind, such as using a knife or saw, I will 
bring some raw meat into the room. Id 
less than a minute, every cat will be on 
its feet, clamoring for some of it; but if I 
bring in a mouse and place it near the 
cat's nose, it will not awaken, but may 
perhaps open one sleepy eye. look at it, 
and settle off for another doze. I have 
laid the mouse across the cat's UQse before 
I could make it realize what it was. I 
have placed a dead one among several 
cats, and they have apparently taken no 
notice of it until I have given it a slight 
movement by means of a string tied to the 
taiL Then every eye would be dilated, 
every muscle quivering with excitement, 
and quicker than a flash of lightning, the 
most nimble would be upon it. 

Cats are peculiarly human in their ail- 
ments, and can catch from and impart dis- 
eases to their human friends. The first 
case of real grippe known in our village, 
was brought there by my cat. I nursed 
her through a very severe attack, only to 
fall a victim to it myself. She was of a 
roving disposition and had probably 
caught it in some neighboring suburl). 
Colds, diphtheria, nausea and fevers, are 
all common to the cat, and should be 
treated as we treat them for ourselves. 
Those who take a freshly weaned kitten 
to raise, should bear in mind that bread 
soaked in a little fresh milk, and not much 
milk or bread, is the very best food 
either a kitten or cat can have; and that 
sour milk in the summer will as surely 
make your kitten ill, as it would your year 
old baby. Scalded milk is betttr than the 
cold fresh milk. Cats need very little 
meat, just a few scraps now and then; 
their own efforts, as mouse catcher^, should 
supply them with all they need— too much 
meat being a sure cause of fits. For 2$ 
years I have twice daily given my cats the 
above diet, and during that time not one 
has had a fit of any kind. They have not 
only been noted as good mousers, but rat- 
catchers as well, which is not so usual, the 
rat not being the legitimate prey of the 
cat ; indeed, when they do catch them, they 
very rarely eat them. 

Cats have quite an extensive vocabulary, 
and had I space, could mention at least 
six different vocal sounds made by them. 
They seem to have one especially for their 
owners, which I have never heard them 
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vse to each other, thoagh they will fre- 
<}tiently use their own pecnliar language 
in addressing their masters. These sounds 
are easily understood and interpreted. I 
would say, in conclusion, that the above 
remarks, as wilTbe seen, refer to the com- 
mon everyday cat, as I have had no ex- 
perience with, the more delicately bred 
cat arWtocracy. 

MoflQaitoea In Italy. 

There is a special aniline dye which 
when diluted even to the extent of 0.00031 
per mil., is said to kill the larvse. The 
well-known pastilles and powder, similar 
to ordinary insect powder, which can 
either be burnt or distributed by means of 
bellows, are also mentioned. This pow- 
der is made of the flowers of the Pyre- 
thrum roseum, a herb extensively grown 
on the Dalmatian coast, the cultivation of 
which is being tried near Ceprano, a town 
about half way between Naples and Rome. 
It is found that valerian root, powdered 
and mixed with the other, renders it more 
efficacious. 

Experiments were made during last 
summer by Prof. Grassi to combat the 
malaria by the use of drugs. Having 
selected one of the most malarious places 
in Italy, Ostia, at the mouth of the Tiber, 
Prof. Grassi and his staff have adminis- 
tered six pills a day to adults, and a pro- 
portionate dose to children, the pilb being 
composed of a compound called *esano- 
fele,' a harmless drug composed of quin- 
ine, arsenic, iron and bitter herbs. Dr. 
Grassi speaks highly of the results, and 
the tabulated statistics of the Ostia treat- 
ment appear very favorable. 



■♦► 



How a Butterfly Sleeps. 
A writer in the Spectator says that the 
butterfly invariably goes to sleep head 
downwards, its eyes looking straight down 
the stem of the grass. It folds and con- 
tracts its wings to the utmost, partly per- 
haps to wrap the body from the cold. But 
the effect is to reduce its size and shape to 
a narrow ridge, making an acute angle 
with the grass stem, hardly distinguisha- 
ble in shape and color from the seed-heads 
on thousands of other stems around. The 
butterfly also sleeps on the top cf the 
stem, which increases its likeness to the 
natural finial of the grass. In the morn- 
ing^ when the sunbeams warm them, all 
these grey-pied sleepers on the herb tops 
open their wings, and the colorless bennets 
(Geumurbanum), are starred with a thous- 
and living flowers. 



New Oaa Mantle. 
In reference to gaslight mantles, it is 
reported that an Austrian engineer has 
discovered and perfected a chemical com- 
pound which, when added to the tboria- 
cera mantle, converts it from a loose, 
fragile structure into an elastic glass, 
where the chemical constituents are chem- 
ically combined, and not merely mechanic- 
ally held together. 



AN INDIAN ARROW POINT. 

BY CHARLES EMMETT BARNES. 

In all nature study and specimen hunt- 
ing there is nothing that produces such 
strange feelings, such a fascination, as the 
finding of an Indian arrow point. To 
pidn up a flint point that yon know has 
lain undisturbed in the ground for perhaps 
a hundred years,- and to realize that yours 
is the first band that has touched it since 
it left the bow of the Indian a century ago, 
creates a weird, uncanny sensation. It is 
unlike the finding of other specimens, be- 
cause there is associated with it human 
interest As you hold the point in your 
hand, it brings forth a supernatural feel- 
ing. 

The more you look at it and reflect upon 
its unknown and mystical history, the 
more you are influenced. Your thoughts 
intensify. You meditate. What of its 
history ? Who made it ? Where was the 
flint obtained ? Was it aimed, when last 
shot, at game or an enemy? In either 
case it missed its mark, or the Indian 
would have recovered it. If at an enemy, 
did the latter take advantage of the miss 
and kill his antagonist? If its history 
could only be known, what an interesting 
story or a tragedy it might tell of the long 
ago when the savage alone possessed the 
forest and held undisputed sway. And so 
a train of thought is started, as one gazes 
upon it, that has no ending. 

The arrow point tells a marvelous story 
of the evolution of the races of mankind. 
Potentially in that arrow point is the be- 
ginning of all arts, mechanics and sciences 
of to-day. The first faint ray of intelli- 
gence in the first savage that conceived 
the idea of fashioning an arrow point out 
of the hard flint rock to assist him in ob- 
taining his food and to afford him an 
advantage in warfare, was the starting 
point that culminated in the mechanical 
knowledge of this wonderful age. Who 
was this first savage? How and from 
whence came this first mere ray of intelli- 
gence? There was certainly a first one 
who possessed an immature thought; a 
crude idea. What awakened that dull 
brain ? How did he come to select the 
very best material that could be chosen ; 
the very best adapted to the purpose — 
flint ? How did he conceive the practical 
shape of the weapon ? 

From that stupid, half animal brain of 
seons ago, has slowly, slowly, oh, so slow- 
ly, evolved through the centuries the in- 
telligence that produced in the after ages 
the great discoveries and inventions. 
Through and from that primeval idea has 
evolved the steamboat, steam engine, the 
railway, the telegraph, electrical inven- 
tions, all tools and machinery, and the 
mechanics and discoveries that crown this 
century. 

Is it any wonder that the arrow point 
possesses a fascination for the archaeolo- 
gist and the collectors of specimens, when 
potentially involved in it is the heredity of 
our time, the civilization of this age ? 



To Clean OU PalntlnffB. 
Take the picture out of the frame, have 
near you a bottle containing spirits of 
wine 56^, add one-fourth part of spirits of 
turpentine to it, and another bottle con- 
taining spirits of turpentine. Lay the 
picture flat before you, moisten a piece of 
cotton wool with the spirits of wine, com- 
mence to clean the painting by lightly 
running it in a circular motion with the 
tuft of cotton, keep changing the cotton 
and moistening it with the spirits of wine, 
examining the cotton to see that none of 
the color is being removed. Then take a 
clean rubber of cotton and moisten it with 
spirits of turpentine, and rub gently over 
the picture in a circular direction. Great 
care is required in cleaning with the 
spirits of wine not to dislodge the color, 
which will be seen on examining the rub- 
ber if it has the slightest appearance of 
other than varnish, which is usually of a 
faint yellow tint. 
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Lumlnoua Photoffrapha. 
How to produce a luminous photograph 
is described in the Photographische Rund. 
It is done by means of calcium sulphide, 
otherwise luminous paint A sheet of 
transparent celluloid is coated with an 
emulsion of nine parts of gelatine, one of 
potassium bichromate, five of calcium sul- 
phide, and one hundred of water. The 
gelatine is soaked in the water, and melt- 
ed in a water bath, the other ingredients 
being added afterwards. When the coat- 
ed film is thoroughly dry it may be printed 
upon from a positive through the celluloid 
film. This precaution is necessary to pre- 
vent the image washing off during devel- 
opment, which is done by hot water, as in 
the case of a carbon positive. Backed up 
by black velvet or paper, the print will ap- 
pear as an ordinary black-and-white posi- 
tive by daylight, to which it should be 
ireely exposed, and will be self-luminous 
in the dark. 

Metals ttojn Natural Solutions. 
The work of Liversidge on the crystal- 
line structure of metallic nuggets has 
already been noticed in the periodicals. 
This work has been continued by the ex- 
amination of a number of new specimens. 
The structure is stud it d by etching a 
polished surface of the metal In nug- 
gets from Lake Superior containing both 
silver and copper, it appears that the 
silver has been deposited upon the copper. 
Gold nuggets from the Klondyke present 
a structure and appearance quite different 
from those of any other locality. They 
are very pale in color, owing to the large 
quantity of silver present. An assay of 
two specimens gave only sixty-five per 
cent, of gold. In the case of silver and 
copper nuggets, as has been found with 
those of gold and platinum, there is every 
indication that the metal has been deposit- 
ed from solution, and there is nothing to 
indicate that the nuggets have undergone 
either igneous or hydrothermal fusion.-^ 
Science. 
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INSBCT-CATCEINQ PL&NTS. 

Hoch has been written concerning such 
cnrions insectivorous plants as tbe Veniui 
fly-trap, tbe pitcbet plants and sun dews, 
and tbe great Darnin has contributed to 
science a good-sized volume on tbfs sab' 



MILKWEED AND ITS VICTIMS. 

ject alone; but we may find many other 
plants tlaat catcb Insects, but which are 
not insectivorous, and these bave not been 
of BO frequent comment. No ttoubt there 
are several species of flowers in nearly 
any district, which, although having no 
apparatus for digesting animal matter, are 
nevertheless as surely adapted to ensnare 
insects as the roost artfully constructed 
spider web, but in many such instances it 
is evident that the catching of insects is an 
accidental circumstance, and tbe means of 
sncb accoroplishment not designed by 
Dame Nature to that end. 

1 believe it is pretty well known that 
the milkweed flowers are very effective 
traps for small insects. On examiniDg 
specimens of a sliver-spot butterfly (Ar- 
gynnis). I bave sometimes found a pair of 
club-sbf>ped appendages adhering to their 
feet,— in one instance, all four extreroilies 
being .so decorated. When 1 say all four, 
it will be remembered that Argynnids, In 
common with many other butterflies, do 
not use their first piair of legs as organs of 
locomotion, or prehension, these being so 
modifled to other use as to bear but little 
resemblance to the other legs. 

Recalling that most of tbese specimens 
were captured about milkweeds. I visited 
tlieir locality again, and found (a condition 
overlooked in my previous cliase of tbe 
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fascinating silver-spots) that the flowers 
held in durance vile a large number of 
flies and some other small insects, among 
which was a cabbage butterfly unable to 
extract its proboscis from tbe blossom 
from which it bad been sipping. Tbe 
Argynnids, being larger and much strong- 
er than this luckless visitor, were able to 
pull away frora the milkweeds, bnt carry- 
ing the club-shaped pollen masses with 
them. And so, we see here that Nature 
had not intended the creation of an insect 
snare, but primarily a means of pollenizing 
flowers through the medium of their insect 
consorts, tbe captives being among the 
incidental victims of misfortune that fre- 
quently figure as giving up tbeir lives to 
no evident purpose in the carrying out of 
Nature's grander schemes. 

No doubt any one who has given much 
attention to the plants of his or her local- 
ity, will have become familiar with one or 
more species of the genua Silene, com- 
monly called catch fly or campion, the 
stems of which have a part of each Iriter- 
node covered with a viscid substance to 
which we generally find adhering various 
small beetles, flies, aphides, and. occasion- 
ally, even Agrionine dragon flies. It is 
somewhat puezling to attempt to deter- 
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Utah ,and the adjoining states, we find 
several species of Mentzelia. Some of 
these have large and beautiful yellow or 
whitish flowers, and there are two kinds 
at least which, like the evening primroies, 
open only toward! evening; closing again 
as the morning sun striken them, while 
with other species, the reverse is true. 
These plants are clothed with a flne barbed 
pubescence that takes hold of the feet of 








just what purpose this provision 
serves the plant, unless, as is suggested 
by tbe way we sometimes daub a ring of 
pitch or other sllcky matter about the 
trunks of our fruit trees, it may be effect- 
ive in beeping certain insects from climt>- 
ing up the stems to feed on the flowers. 
Throughout the more arid portions of 



various small insects, bolding them se- 
curely. An interesting fact in this con- 
nection is, that a small spider of the fam- 
ily Attidfe, a handsome and active liitle 
fellow, looking like a fleck of shining 
bronse. takes up its abode on one of these 
plants (M. leevicaulis), and ambles freely 
its leaves and stems looking for t^p- 
. This spider spins no web for catch- 
its prey, and it is evident tbat—so 
long as it is tbe prot£g£ of the Mentielia, 
it will not require such a web. 

Among the weeds of my gar- 
den one year, were profusely 
p. dispersed clumps of fox tail 

^^^_ grass, having a bristly inflores- 
tt~ cence that immediately at- 
^^« tracted attention by adhering 
to one's clothing wherever 
brushed against. Further notice disclosed 
that these grasses usually had sticking to 
them a number of "lady bugs" (Coccin- 
nelllds), lace-wings (Chrysopa), and other 
small creatures of similar kinds. Ad 
amusing incident occurred one morning 
as I walked among these grasses: There 
were plenty of grasshoppers that year, 
and they were continually springing up 
from the path In front of me. Suddenly 
one of them, a large female two-stripe 
locust, that had not directed her heavy 
flight correctly, sprang against an over- 
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banging spike of foxtail. Instantly her 
gauzy underwings were grasped by the 
little barbed bristles, and she was abruptly 
arrested in mid- air. Her weight was suf- 
ficient to bend the grass stalk low enough 
to allow her to get an occasional footing 
against a spray of weeds, and she con- 
tinued to vibrate up and down like a child 
playing see- saw, until her struggles de- 
tached enough of the bristles to release 
her, but her wings were a sad wreck. 

These few observations all being made 
in one locality, I have no doubt that many 
other places would afford numerous and 
more curious examples of an analogous 
nature. 

Pasture Weeds, Prevention, Eradication. 
There is a constant demand nowadays 
for information concerning measures for 
keeping weeds out of grazing lands. 
Weeds are generally plants that have be- 
come adapted to living in many climates, 
on many soils and under very various con- 
ditions. Some of them are truly cosmo- 
politan, being found in almost all coun- 
tries. Their transportation to other coun- 
tries is usually due. to man, a very com- 
mon means of distribution being through 
accidental mixture with grain, vegetable 
or grass seeds. Railroads, particularly 
through the freight trains, carry seeds of 
weed plants from place to place. In such 
ways weeds suddenly come to appear in 
new and unexpected regions. 

The dominant vegetation existing in 
any section of the country, if left to itself, 
usually repels invaders. In an old plant 
region, as a forest or a prairie, vegetation 
of a particular sort has established itself 
as the result of centuiies of competition 
with other plants contesting for the same 
space. Seeds of invading species, how- 
ever, may lie dormant for some time in 
the soil, awaiting the clearing of the land 
to germinate and grow. Notice the new 
plants that appear where land is cleared 
of trees or sod and left to itself. The 
xnost common cause of weed invasion of 
native pastures is overpast uring, whereby 
the wild grasses are kept down so that 
they cannot compete with the weeds. 

Eradication of weeds already present in 
pastures depends on the particular case. 
Annual weeds can be killed out by mow- 
ing before seeding. This may have to be 
repeated several times during the growing 
season as many of them will send up new 
sprouts. In the case of biennials or peren- 
nials with tap roots, cutting the latter 
nnder ground and beneath the "crown" is 
effective. Perennials like the bind weed, 
which spread by underground stems, are 
extremely difficult to deal with, because 
every bud on such a stem is capable of 
growing into a new plant. Plowing under 
simply spreads the plant by cutting the 
propagating stems and scattering the 
pieces. No very satisfactory way of erad- 
icating weeds of this kind can be given 
that will apply for all cases and conditions. 
A straw mulch, by excluding the light, 



will sometimes kill them. Common salt 
applied to the soil is effective and aisenite 
of soda, one poupd dissolved in eight 
quarts of cold water, is recommended. 
Of course, any chemicals that will kill 
weeds will kill all the other vegetation for 
several months. Chemicals methods of 
weed extermination, then, should be used 
only as a last resort and under expert ad- 
vice. — Am. Gardening. 
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Nature's Sign-Posts. 

When you discover that you are lost, 
first stop and pull yourself together, says 
a writer in St. Nicholas. Find a mature 
tree that stands apart from its fellows. 
Even if it is only slightly separated it will 
do. The bark of this tree will be harder, 
drier, and lighter in color on the south 
side. On the north it will be darker, and 
often at the roots of it will have a clump 
of mould or moss. On the south sides of 
all evergreen trees, gum, which oozes 
from wounds or knotholes, will be hard 
and amber-colored. On the north, this 
gum is softer, gets covered with dust, and 
is of a dirty gray. In fall or winter, trees 
which show a rough bark will have nests 
of insects in the crevices on the south. 

A tree which stands in the open land 
will have its larger limbs and rougher 
bark on the south side. Hardwood trees 
— the oak, the ash, elms, hickories, mes- 
quits, and so forth— have moss and mould 
on the north. Leaves are smaller, tough- 
er, lighter in color, and with darker veins 
on the south. On the north they are 
longer, of darker green, and with lighter 
veins. Spiders build on the south sid^. 
Any sawn or cut stump will give you the 
compass points, because the concentric 
rings are thicker-on the south side. The 
heart of the stump is thus nearer to the 
north side. All these things are the 
effects of sun. Stones are bare on the 
south side, aud if they have moss at all it 
will be on the north. At best, on the 
sunny side only a thin covering of harsh, 
half-dry moss will be found. On the 
south side of a hill the ground is more 
noisy under foot. On the north side ferns, 
mosses and late flowers grow. 

Platinum Discoveries. 

Platinum is one of the rarest metals in 
the world. It is specially valuable for 
chemical apparatus, because it is not in- 
jured by acids; the demand, however, is 
larger than the supply, for the mines in 
the Ural Mountains afford only about 
12,000 pounds a year, which is nearly the 
total output. Under these circumstances, 
the mineral is very costly. This country 
has paid $170 a pound for a great deal of 
platinum that it lias imported. About 95 
per cent, of the world's supply of platinum 
thus far has been derived from the we^t 
side of the Urals. 

There is now some hope that we shall 
be able to collect platinum in commercial 
quantities in our own continent. It is 
just announced that platinum in paying 



supply has been discovered at two places 
in Washington, near Princeton, and at the 
Olympia mine on Kennedy Mountain. 
Specimens of this ore taken from the 
Olympia mine were sent to a firm manu- 
facturing platinum wares at Newark, N. 
J. The firm tested the ore and reported 
that it contained platinum in commercial 
quantities. 

This firm wrote to Washington, asking 
for information as to- the probable amount 
of platinum available. On account oC 
deep snow it was impossible to makd , 
other researches during the winter, but 
the ground near where the finds were 
made has been staked and the claims will 
be thoroughly investigated this spring. 

In December last the Dominion Govern- 
ment sent an expert to the Klondike to 
investigate the platinum discoveries re- 
ported to have been made there. The 
expert was sent on the strength of a re- 
port made by C. S. Hurter, a government 
metallurgist, who reported that m the 
Yukon gold brought to him last year wa«t 
a considerable quantity of platinum,, 
whose presence the miners had not dis- 
covered. Many very small nuggets of 
platinum were mixed with coarse gold. 
Mr. Hurter gave it as his opinion that the 
miners of the Yukon were throwing away 
thousands of dollars' worth of platinum 
daily. 

The amount of this metal produced in 
the Ural region is quite variable. In. 1890 
the yield was 6,363 pounds, while in 1899 
it was 13,242 pounds. For several years 
the average production has been about 
12,000 pounds. It will be a great boon if 
the metal found in our own country and 
Canada proves to be in commercial sup- 
ply, for the price is now excessive, and it 
desirable that the output be augmented. 
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Electro-Magnetic Gun. 
Several severe experiments have re- 
cently been made in Christiania with a 
new electromagnetic gun invented by 
Prof. Birkeland. The electric connection 
between the battery and the gun is made 
in less than a second by the aid of a cur- 
rent breaker. The feature of this weapon 
is that no noise accompanies its firing. In 
the trials the electric spark was first seen» 
followed by a loud report, which was 
caused by the impact of the projectile, a 
I pound shell on a wooden . target, which 
was penetrated. The gun works magnet- 
ically. The shell is drawn out of the 
bore, and not, as hitherto, impelled by 
gunpowder. The use of magnetism as a 
motive power, according to Prof. Birke- 
land, will enable 1,000 pound shells to be 
hurled much further than by the old-fash- 
ioned methods. This is by no means the 
first gun with which attempts have been 
made to fire shells by magnetic means, 
but no electro-magnetic gun has yet suc- 
ceeded in fulfilling the requirements which 
were claimed for it, so that Prof. Birke- 
land's further experiments will be follo\v- 
ed with great interest. 
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THB PICTDBBO OAVBBN OF OOUBA- 
BBLLBS. 

BY THE HAKQUIS DK KADAILLAC. 

I have already meationed the importaat 
Btids recently made in Ibe soutb of France, 
dating from the quaternary period. I am 
happy to have now in my possession some 
of these figure!*, and to be able to present 
them to the leaders of Pofulab Science 
Nbws, as one of the greatest discoveries 
in anthropol.'^gy. 
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Prance and dating from the Hagdalenian 
period. These stones or bones represent- 
ing, either In drawing or sculpture, mam- 
mals, fishes, serpents, man himself, are 
only found, with one exception, in the 
BOttth of Prance, The exception is Thayn- 
gen, in Switzerland, where some of the 
best specimens of the work of the Troglo- 
dytes were foand. 
The reason why the figures remained so 
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the man who traced him on the walls of 
what was his habitation. There have 
been found at Comt>arelles 14 elephants at 
different ages, with or without hair on 
their bodies. The most numerous ani- 
mals are certainly the Equid^ (Figs, a, 3. 
4). Two distinct rax^s were known to the 
Troglodytes. Some have the thick head 
of our wagon horses, the straight mane, 
the bosky nose, the tail abundantly cover- 
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The cavern of Comttarelles near Tayar 
(Dordogne) consists of a long trench about 
ay^ metres in length, from i to 3 metres in 
breadth, and from i m. 60 to i m. 75 In 
height The figures so happUydiscovered 
by Dr. Capltan, begin at about 118 metres 
from the mouth of the cavern, and cover 
both sides of tbe wall for an approximate 
length of a hundred metres. They begin 
at a distance of jj or 30 centimetres from 
the floor and reach the whole height of 
tbe cavern. The floor la always covered, 
and the walls often also, with a thick layer 
of stalactites or stalagmites; but this fact 
alone cannot give us a date, as tbe forma- 



long without being brought to light alter 
the first exploration of the cavern, is easy 
to explain. The Troglodytes always re- 
mained at tbe entrance of the cavern 
which tbey Inhabited, did tbeir cooking 
and their dally work, and where their re- 
mains are now found. Some stragglers 
went further, and to them are due the fig- 
ures, perbaps the protecting deities of the 
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ed with hair. Others have a smaller head 
and more delicate forms, the nose Is less 
curved, the tail is sometimes Implanted 
higher, sometimes also lower, as we see it 
in the bovid^ 

The eqnid^ are not only noticeable for 
the correctness of their forms, which is 
astonishing if we go tiack to the time in 
which they lived, but still more by the 
new light they throw on an Incalculable 
past One of them (Fig. 3) carries the 
remnants of a bridle, perhaps of a halter; 
another a sort of covering (Fig. 4) ; tbe 
last a cord. Two others have a private 
mark which, for Capitan, is a sign of pro- 
prietorship. Are we then to conclude, 
that the contemporaries of the mammoth, 
the oldest known inhabitants of onr part 



tlon of stalagmite varies greatly according 
to the atmospherical or chemical con- 
ditions, and cannot carry any certilode. 

The figures in the cavern of Combarelles 
are numerous, more numerous tban in any 
of the caverns yet explored, but they are 
often so mixed up together that it Is with 
great difficulty tbat Capitan follows the 
exact lines and with a still greater difB- 
culty that be is able to reproduce them 
with the help of electrical lamps- On 
some of the figures the stone has been 
scraped, so as to make tbe head appear 
with a certain relievo. The technical 
lart is the same as on the worked flints 

i bones numerous iii the south of 



tribe, now found. 

It is impossible to give a narae to many 
of them. In certain places they are eri- 
graved on the rock to a depth of five nr 
six millimetres, in others they are covered 
witb stalactites; but wherever they were. 
the workmen who executed these remark- 
able drawings, had only at their disposal 
stone, horn or bone tools, miserably 
pointed. 

The animals which they reproduced 
lived certainly amongst them. On this 
point no doubt is possible. We find the 
mammoth (Elephas primlgenius) (Fig. 1} 
tdl nearly tbe end of the quatenary period, 
and he was certainly tbe contemporary of 




of the world, living in caves, having onljr 
arms or tools in stone, ignoring, perhaps, 
the use of pottery, were not barbarians 
just removed from animality, and that 
at this early period, they had already sue- 
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ceeded in domesticating horses and other 
members of the equine tribe ? 

Dr. Capitan, late President of the An- 
thropological Society, of Paris, is very 
positive on the existence of the covering. 




FIG. 4. 

the halter or bridle, and as be is the only 
person who has seen, studied, measured 
and copied these figures, his opinion must 
carry great weight. Nevertheless, it is 
difiBcult to admit that in those days ani- 
mals lived in the society of man and were 
domesticated by him. A learned member 
of the Institute wiites to me: "They were 
not domesticated but only tamed." I con- 
fess, I do not see a great difference be- 
tween the two words, and if a horse can 
be brought to carry a bridle and drag a 
burden, he is to all intents and purposes 
domesticated, and the servant of man. 
When the discoveries of Combarelles are 
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FIG, 5. 

confirmed by other discoveries of the same 
sort and allow us to be more positive, a 
great point will have been settled. 

But if the question of the domestication 
is not yet completely elucidated, oae thing 
certainly remains; the men wbo executed 
those drawings in the cavern of Comba- 
relles were truly artists. Look at the 
bovid^s, no less rematkable than the 
6quid^s, at the antelope gnu, that still 
lives in the south of Algeria ; look at the 
reindeer (Fig. 5), his bearing, his exact 
proportions; look at the cervides grouped 
together (Pig. 6). Certainly, no one can 
deny the artistic genius of our remote an- 
cestors and the early beginnings of art in 
the south of France. 



Yeaat Plant Cells. 
The cells of the yeast plant have been 
discovered by the microscope in bread 
more than 4,000 years old, found in an 
Egyptian tomb. 



Origin of American Indians. 

Mr. Charles Hallock, of Washington, 
D. C, has republished his recent article, 
from the American Antiquarian, on this 
interestiug subject. He summarises it 
thus: The Indians, or Indigenes, of both 
North aixl South America, originated 
from a civilization of high degree which 
occupied the subequatorial belt some 
10,000 years ago while the glacial sheet 
was still on. Population spread north- 
ward as the ice receded. Routes of ex- 
odus diverging from the central point of 
departure are plainly marked by ruins 
and records. The subsequent settlements 
in Arizona, New Mexico, Colorado, Utah, 
and California, indicate successive stages 
of advance, as well as the persistent strug- 
gle to maintain the ancient civilization 
against reversion and the catastrophies of 
nature. The varying architecture of the 
valleys, cliffs, and mesas, is an intelligible 
expression of the exigencies which stimu- 
lated the builders. 

The gradual distribution of population 
over the higher latitudes in after years 
was supplemented by accretions from 
Europe and northern Asia at least 2,000 
years before Columbus came. Wars and 
reprisals were the natural and inevitable 
results of a mixed and degenerating 
population with different dialects. The 
mounds which cover the mid- continental 
areas, isolated and in groups, tell the story 
thereof. The Korean immigration of the 
year 344, historically cited, which led to 
the founding of the Mexican Empire in 
1325, was but an incidental contribution 
to the growing population of North Amer- 
ica. So also the very much earlier migra- 
tions from Central America by water 
across the Gulf of Mexico to Florida and 
Arkansas, and to the islands of the Carib- 
bean Sea. 

In the course of the author's treatise, 
corroborative evidences are presented to 
verify the main proposition, the relevancy 
of which careful readers must fain admit. 



preserves that vision by killing a wolf, 
and takes the skin, or an ear, or tail, and 
this becomes his totem from Wakanda. 
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Origin of Totems. 
Mr. Francis LaFIesche gives a legend 
of the Omahas and Osages. beariog on the 
origin of totems. When they were as one 
tribe they were very poor. They said 
'No one can help us but the magic power 
of Wakanda.' The children put clay on 
their faces and prayed to Wakanda. Then 
they got power to make bows and arrows 
and they blessed the bows and arrows, 
and in order to preserve the art they set 
apart a clan. They made houses, etc., 
and divided the families into clans. The 
buffalo, elk and turtle, for instance, are 
not worshipped as totem animals, but are 
a means through which Wakanda is wor- 
shipped. Mr. LaFIesche describes the 
way men get Wakanda. A hole in shape 
of a house is made in the ground beneath 
the grass roots, and the man stands be- 
* fore it and cries to Wakanda; he makes 
no definite petition, but cries for strength. 
Perhaps a wolf appears ; it is a vision ; he 



To Arolusologlsts. 

The fifty- first meeting of the American 
Association for the Advancement of Sci- 
ence will be held at Pittsburg, Penn., 
June 28th to July 3d, 1900. Mr. Stewart 
Culin, of the University of Pennsylvania, 
will preside over the Section of AnthnK 
pology. Anthropologists are cordially in- 
vited to attend, and contribute papers 
upon subjects connected with their fields 
of research. Several members of the sec- 
tion have informally expressed the desire 
to devote at least one day to papers and 
discussions on anthropological museums 
and their cases, methods of installation, 
and technique ; also that papers should be 
offered on the more important special cot- 
lections in museums, both in this countr3r 
and abroad.— Harlan I. Smith, Secretary 
Section H, Am. Mus. Nat. Hist., N. York. 
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Speculative Science. 
To those who can read the signs of the 
times it is most evident that zoology has 
been passing through a period of revolu- 
tion during the past ten years. A strong 
reaction has set in against the extremely 
speculative theories as to the factors of 
evolution, the inheritance or non- inherit- 
ance of acquired characters, and the whole 
'phylogeny business* of a dozen years ago. 
The present attitude of most zoologists is 
more critical, less argumentative and in 
all respects more wholesome than pre- 
vailed when sky-scraping theories were 
erected on a single square foot of fact In 
this wholesome reaction experimental 
morphology has played a most important 
part; in fact, it was the attempt to make 
biology an experimental science which 
first aroused interest in this subject, and 
while at times some of these experimental 
morphologists have illustrated the un- 
critical methods which they have de- 
nounced, while their conclusions have 
often been open to the criticism of having 
been hasty and ephemeral, no one can 
deny the fact that their work has intro- 
duced a new spirit into the study of 
zoology. — Science. 
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Jerusalem's Water. 

Residents and sojourners in Jerusalem 
are now en joying * 'modern improvements*' 
so far as water service is concerned, the 
new waterworks system being all finished. 
In Bible days the Holy Land wa? better 
supplied with water than to day, the de- 
nuding of the hills of timber having done 
what it has begun to do in the United 
States — reduced the rainfall and made the 
country arid. 

The three springs which once furnished 
an abundant supply of water for Solomon's 
Pool now run only a gallon a second dur- 
ing the dry season. This water is now 
conducted to J&rusalem, where it is su{>- 
plied to the people free. 



minerals i 
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u on Quarti crystals are an inter- 
esting study. The parallel furrows on the 
surfaces of crystals are called strise, and 
are more frequent in the rbombohedral 
system Ibao in any other. HorLionlal 
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The common planes of the pyramid a 
never striated, but the uncommon planes, 
sometimes cilled rare, and all designated 
by a symbolic letter, are often striated. 

Fig. 2 shows a unique quarts crystal 
from LincolD Co., N. C. It is a crystal 
within a crystal, the inner one being well 
defined and attached at base on one side 
only. The outer and inner planes of the 
main as well as the planes of the central 
crystal are all nicely striated. The cause 
of this peculiar arrangement is a 
problem, but it may tiave been 
due to the hard red clay found in 
the pockets where the crystals 
occur imbedded in it, and which 
doubtless has been the cause of 
much of the freakishness exhib- 
ited in many of the crystals from 
Lincoln Co. 

Quartz inclusion? are often 
beantiful and are always inter- 
esting. The recent discovery of 
an Immense pocket of quartz 
crystals in gjeat variety near 
Butte, Montana, inclnded some 
having inclusions of slender crys- 
tals of tourmaline radiating 
through them. Cross sections, 
cot from some of the Isrger crys- 
tals of qnartz and polished, show 
the inclusions to be as good as 
any of the liind ever found. 

The masses of rock' crystals of 
limped purity inclosing lustrous 
needles of rutile, found in the 
Island of Madagascar, excel in 
beauty all other forms of sagen- 
itic quarts. In the North Caro- 
lina sagenites the quartz is rarely 
of Rne quality, and where found, 
it is rendered nearly opaque by 
the mass of inclosed rutile. Some 
of the Swiss sagenite is of fine 
quality, and is perhaps, on the 
whole, more desirable as speci- 
mens, because the quartz is in 
crystal form. 

The Japanese quartz crystals 
inclosing actinolite, as shown In 
the illustration, are very beauti- 
ful. The larger crystals are cut 
and polished in Japan, and their 
planes and angles suffer in the 
process, but the beauty of the in- 



strife are of almost invariable occurrence 
on the prismatic faces of quartz crystals. 
During their growth there seems to have 
been a continued effort to complete the 
crystals by the assumption of the terminal 
planes— which effort was intermittently 
overcome by a preponderating one to con- 
tinue the deposition of matter along its 
main axis. Quartz crystals, from these 
alternate efforts often taper to a point 
without having any regular pyramidal 

The Sagauche County, Colorado, ame- 
thystine crystals admirably ^ow the re- 
sult of this effort to form a pyramid, and 
also the repeated striations that seem to 
have hindered the process. See Fig. i. 




elusions is brought out more fully. The 
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value of the specimen shown, which is foil 
size, is twelve dollars. 

Quarle Inclosing long blades of bom- 
blende is found at Cumberland. R. I- The 
contrasted effect of the bla<^ and colc^- 
less minerals Is very marked and pretty. 
Nearly all inclusions of quartz are used in 
jewely, cut into various fancy shapes— 
cabochon or ovals predominating — and 
good specimens appeal to lovers of odd 
things or rare forms, and thus there is 
always a market for all that can be sup- 
plied. Inclusions of flakes or bits of crys- 
tallized gold in quartz are sometimes 
found in the California mines, and these 
fetch generons prices. Rarely some leas 
common minerals are included in quarti, 
as cinnabar, stibnite, proustite and mus- 
covile. 

The Brooklyn Institute have in their 
museum an excellent aeries of these in- 
clusions. 

Copper. — A correspondent in one of the 
New York daily papers writes interesting- 
ly about the "lost art of tempering cop- 
per," and concludes thm; "But, howerer 
antecedently improbable It may be that 
copper can be tempered, or that the art 
has been lost, one single copper tool, 
hardened to a cutting edge, would upset 
ali a-prioii reasoning. Does one exist? 
Has any reader seen such, and does he 
know of his own knowledge that it is as 
hard as wrought iron ? I don't believe it, 
but I'd like something a little more de6nite 
to base my convictions on." 

Cryolite is a fluoride of sodium and 
aluminum, and occurs in a granitic vein 
in a gray gneiss at Ivigtuk, Greenland. 
Crystals occur sparingly in cracks in the 
massive mineral. Cryolite is generally 
snow- white and translucent, and is mined 
extensively for commercial purposes, soda 
alum and aluminum being the chief prod 
ucts. There are several alteration prod- 
ucts, as pachnolite, thomsenolite. proso- 
plle, etc., which are comparatively rare, 
and although unattractive and costly, are 
sought after by collectors. 

St&otte. — It is reported that an assayer 
of San Bernardino, Cal., recently discov- 
ered in the Mojave desert tia miles north 
of Randsburg, the largest and richest de- 
posit of antimony ever found in the states 
Fine specimens of stibniie, while not rare, 
have not yet been found so plentifully as 
to supply the demand for them. 

Tbooder Moimtaln, Idaho,— A news item 
states that crystallized gold is plentifully 
found, and also fine specimens of cinnabar, 
together with feldspar and qnartz crystals. 
When, in mining for any of the metallic 
ores, quartz crystals are plentifully met 
with, it is safe to say that the section will 
yield good cabinet specimens of all the as- 

The taitallatlon of the Bement collection 
of minerals in the American Museum of 
Natural History, made it possible for the 
curator to dispose of several hundred 
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specimens of the old general collection, 
and, during the past three months, these 
•duplicates have been sold by a New York 
<3ealer in minerals, to collectors all over 
the world, who had been waiting for just 
such an opportunity to secure good and 
rare minerals. This is one of the in- 
stances where a duplicate was not ani 
abomination. 

Spodumene is a metasih'cate of aluminum 
and lithium, and is rarely found in small, 
neat crystals. Coarse, large crystals are 
common, and such are now being mined 
in great quantities in the Black Hills, of 
South Dakota, for the lithia they contain. 
The Etta mine, near Hill City, has pro- 
duced many extraordinary large crystals. 
Hiddenite is a yellowish to emerald-green 
spodumene, containiug a little chrom- 
ium, and is mined at Hiddenite, N. C. 
Hiddenite crystals are small, one of two 
inches or more long being rarely found, 
and are mined for use as gems. A one 
carat hiddenite of perfect color and sound 
when cut, is valued at $150. 

Mtiscovite* — People generally are inclin- 
ed to look upon common mica as a mineral 
occurring sparingly in large or small iso- 
lated crystals, and not as a mineral filling 
veins which may be mined, as are other 
minerals. The Crown mine, of Custer 
Co., S. D., is turning out a daily product 
of one ton of clean mica. Electrical ap- 
paratus manufacturers are the chief con- 
sumers of mica. 

Butte, Moatanat produces more copper 
than any other camp in the world, yet all 
her wealth is practically derived from one 
hundred acres. 

Onyx* — A vein of pure white onyx, five 
feet thick and flawless, has been discover- 
ed underlying a bed of limestone in Ya- 
vapai Co., Arizona. Some of the most 
beautiful variegated onyx now mined in 
the United States comes from this county, 
bat no other deposit of ptue white onyx is 
known to exist anywhere. 
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VOLCANOBS. 

BY J. L. WELLINGTON. 

According to some of the old geographi- 
cal definitions, a volcano is a mountain 
which sends out fire, smoke, and lava. 
This might answer for a definition were it 
sot for two important facts: First, a vol- 
cano is not of the same formation as a 
mountain; and second, a volcano sends 
out neither fire nor smoke. The forma- 
tion of volcanoes is composed entirely of 
the materials ejected from their craters, 
while mountains proper are formed by the 
folding or uplifting of the crust of the 
earth. What was long supposed to be 
fire escaping from the crater, was only the 
molten mass within the crater reflected on 
the vapors above, and very naturally the 
vapors themselves were supposed to be 
smoke. 

A volcano is usually in the form of a 
cone, at the summit of which is a circular 
basin or depression called a crater. From 



the mouth of this crater there is a perpen- 
dicular shaft leading to the interior of the 
earth, and from this passage issue the 
products of the volcano; steam, gases, 
ashes, fragments of heated rock, and 
sometimes streams of melted rock called 
lava. These materials form themselves 
into a series of layers around the mouth of 
the crater, and it is to these layers that 
the conical form of the volcano is due. 
The more liquid the ejected materials, the 
broader and flatter are the cone& The 
volcanoes of the Sandwich Islands are 
noted for the liquidity of their lavas and 
an almost entire absence of ashes, which 
make them remarkable for their flattened 
form and the slight inclination of their 
slopes. In volcanoes where the lava is 
less liquid and ashes are in greater quan- 
tity, the slopes are steeper. Those which 
eject only fragments of rock are still more 
steep ; as the volcanoes of the Andes. 

Ashes from volcanoes, when examined, 
show no resemblance to real ashes, but 
are found to be simply pulverized lava. 
These ashes sometimes form a powder 
and are carried by the winds for hundreds 
of miles. At times, huge fragments of 
rock are thrown out with great vi<^nce. 
It is said that during an eruption of Coto- 
paxi, in Mexico, a mass of several tons 
weight was hurled a distance of seven 
miles. 

A stream of white hot lava flowing from 
a crater, bears a great resemblance to 
molten iron escaping from a furnace. The 
surface of the lava soon forms into a crust, 
but the interior remains in the melted 
state and continues to flow. It is said 
if the stream is thick, the molten lava will 
remain warm for ten or even twenty years. 

It is difficult to comprehend the amount 
of matter ejected by volcanoes. Hawaii, 
the largest of the Sandwich Islands, is 
formed entirely of the materials thrown 
out by its four craters. All high oceanic 
islands are of the same character. Ice- 
land, a table-land with an area of 40,000 
square miles and from 3,000 to 5,000 feet 
in elevation, is composed of volcanic rock 
similar to the lavas still ejected by its 
numerous volcanoes. 

The most carefully studied, as well as 
the most active volcano in the world, is 
Vesuvius; and it is from this that most 
observations are made. It should be un- 
derstood that volcanoes are not always 
active; long periods of comparative re- 
pose intervene between eruptions. Among 
the indications of an approach of an erup- 
tion, are the drying up of the wells in the 
vicinity of the volcano— probably due to 
the increase of heat in the ground— -loud 
explosions heard underneath the surface 
of the earth, and the large increase in the 
volume of steam escaping from the crater. 

The eruption generally begins with a 
tremendous explosion and great clouds of 
steam are hurled into the air. This is fol- 
lowed by other explosions in rapid suc- 
cession, and soon a huge column of vapor, 
ashes, sand, and fragments of red-hot 



lava, is formed. When this great cloud is 
checked in its ascent by the force of grav- 
ity, it spreads out and forms itself into a 
shape similar to a great umbrella. In one 
eruption of Vesuvius the height of this 
cloud was estimated at 10,000 feet. Fin- 
ally, the molten lava overflows the rim of 
the crater and descends in torrents down 
the slope. All the lava that finds its 
way to the surface, does not, however, 
escape through the crater, but often is ex- 
pelled through fissures in the slope far be- 
low the summit. After the lava is ex- 
pelled the eruption is generally near its 
end, though it does not necessarily termin- 
ate then. The out-bnrsting of steam, 
lava and ashes, may continue alternately 
for weeks or even months. 

What is called a period of eruption, is 
really a series of eruptions extending over 
several years, during which indications of 
activity are still numerous. It is said 
that the periods of emption of Vesuvius 
have been separated by centuries of al- 
most absolute repose. At the beginning 
of the Christian era the crater of Vesuvius 
was nearly full and covered by forests. 
Its slopes abounded with grain- fields, vil- 
lages and cities. In the year 63, the in- 
habitants of these cities and villages were 
startled by shocks of earthquake. Sixteen 
years later, the first eruption of the vol- 
cano took place. The rain of hot, wet 
ashes being so great as to cover whole 
neighborhoods, and burying the flourish- 
ing cities of Herculaneum and Pompeii. 
The two cities have recently been exhumed 
from beneath several yards of volcanic 
matter. No lava, however, is mentioned 
in the descriptions of this eruption. 

From the eruption which buried the two 
cities mentioned, to the year 1306, only 
seven eruptions are recorded. At one 
time the volcano was almost extinct for 
500 years. In 1631, when it had been so 
long dormant that the slopes were being 
cultivated to its summit, an eruption took 
place which surpassed all others in de- 
structiveness. The umbrella- shaped mass 
of vapor and ashes extended above the 
clouds, and, spreading out in every direc- 
tion, covered a large region of country 
with volcanic materials and destroyed all 
vegetation. The drift of ashes extend- 
ed eastward even beyond the Adriatic 
Sea. Streams of red-hot mud and lava 
rushed down the slope to the sea, complet- 
ing the work of destruction. This erup- 
tion lasted for three months and destroyed 
a number of cities and villages. A rest of 
thirty years followed, but from 1660 erup- 
tions have occurred at intervals not ex- 
ceeding ten years. 
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Bacteria on Money. 
A physician, through bacteriological in- 
vestigation made at the Hdpital du Bey, 
Algiers, has found that almost all varie- 
ties of bacteria occur upon currency, but 
most common are the germs of suppura- 
tion. Bacteria are, however, short-lived 
upon metal currency. 
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greatest virtue. And there are stiD taaaj 
wbo believe that its sole valne lies id the 
possibQiir it aSoitls of makjog passable 
and even pleasng prints from negatiTCS. 
that would not yield bj an j otber means 
an even half satisfactory picture. 
By this method of devdc^iiDg platin 



ram aLTOXBiNB pBOcssa 

Tlie glycerine proce ss of devek^iing 

platinotjpe prints by applioUion of the type paper, wkdj afxatives, «rtiicfa have 

lealily any devdopiog agent with the timsh. is per- been discarded oa accooat of the dim, 

haps ooe of Ihe moat intcresling and lascl- fiat, noa contiastive results wfaidi they 

that. wUh the mling of photographic processes, owing yielded, may be employed with sorprisiiig 

"bail li2b:iiiiig.' no 

eye really I 



in tbe discbarge ol a 
S^ipose now that 
we talK a naall diui, cnl in the ihape of a 
wbed, aod mtale it very rapidly. Under 
ordiBSry ciicnautaaecs there will be sim' 
ply a blor catued by the rapidly pa««i«g 
Spokes. If, bow e « T . we comptetely dark- 
en ibe noooi and 
niog flaih o( a Winuhnrst n 
only measa of light, we shall find that, 
however c^iidly the wheel may revolve, 
it win. at each flash, appear absolntely 
b spoke can he dearly 
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o be drawn froin this striking 
? We are able to see only 
while it is lif^t, and it is light for Bodi 
a minntc iaAant that the wheel, while 
visiMe, docs not have time to move the 
btindiedth part of an inch. 

By means of experiments similar in 
[ninciple to that jnst described, it is known 
that a lightning flash may last only one- 
millionth of a second and this, of coarse, 
is far beyond eye detection. We see the 
flash bnt. as far as sight is concerned, it 
occurs instantly and the appearance of 
motian is a pure and simple optical illu- 
sioo. 

The author recalls an amusing instance 
of two men who once came to him and 
asserted that they bad both distinctly seen 
the same flasb travel. Tbeir agreement 
was tunxd to discord, however, when 
tbey were asked which way it had gone, 
for one said "up" and the other ••down," 
and they almost came to blows as a con- 
se<)nence. Tbe illn:i>on is probably due 
to thr fact that some parts of the retma of 
tbe eye are mo:e sensitive to light than 
others, and hence tbe impression on the 
brain is not quite instantaneous. 

Mas. Inst, ot 



A Heavy Ooapel. 
In one of the convenis of Hagion Oros 
in Macedonia, the aocieot Hons Athoe in 
Cbaleidice, the seat of tbeolog}-, in tbe 
monastery of Ton Tucron, there is tbe 
weightiest gospel that was ever heard or 
read of. Bound in silver plates, set with 
diamonds, and i metre in length, it weighs 
30 Greek okes, equal to S; lbs., English. 
Two deacons bear it when it issues forth 
in solemn procession twice a year, on 
Easter Day and Our Lady's Day. 



to its fai-reachiog possibilities, and is now 
being employed bv the best amateur and 
gallery photographers. 

Tbe use of glycerine iu combination 
with the developer used in develo[Hng 
platinum paper is not new. Its most 
valuable and far-reaching possibilities, 
however, appear to have been overlooked 
entirely or to have t>een beyond tbe visual 
range of those wbo originally introduced 
the use of glycerine in connection with 
the finishing of platinum prints. Origin- 
ally it seems to have been regarded simply 
as a medium whereby clear high lights 
m^ht be obtained in prints together witb 
H modification of tbe heavy sbadotrs. 
Later it came to be regarded as "a valu- 
able and useful means of mechanically 
restraining or retarding the development," 
while one of the most recent articles upon 
this subject treats of it as an eliminator of 
unnecessary and obtrusive detail and 
warmly champions this property as its 



results, and, in the hands of one pooess- 
ing a little artistic skill, vivid, animated 
pictures may be obtained. On Ibe other 
hand, from the sharp and hard negative, 
soft, sketchy effects may be secured. 

There are required for this process at 
least four, or preferably five, glass jai^; 
No. I. to contain pure glycerine: No. 3, 
equal parts glycerine and normal strength 
platinotype developer: No. 3, one part 
glycerine and four parts developer: No. 4. 
undiluted developer, and No. 5. tbe same 
as No. 3. with the addition 01 such pro- 
poition of saturated solution of bi-chloride 
of mercury as is necessary to (rtrtain the 
tint desired. Also not less than four soft 
brushes, varying from the fine '■spotter' 
or Japanese bmsta bo the 1)^ or 3 intdi 
camel's hair, and several pieces of special 
blotting paper. 

OfEsATioN: —Print the paper a trifle 
deeper than for the ordinary method of 
developing. Place the print £aoe-up oo a 
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piece of clean glass (should the print curl 
so that it is uumaoageable, moisten, the 
glass with glycerine), and, with the broad 
camel's hair brash, thioly coat the entire 
print with pare glycerine, blotting same 
aS in thirty or forty seconds; then re-coat 
more thickly such portions as are desired 
especially restrained, or the details partly 
or entirely eliminated. Now bmsh or 
paint each portion of the print as is first 
desired brought out with solution No. 3, 
(equal parts glycerine and normal devel- 
oper), blotting the portion being developed 
from time to time to avoid developing too 
far. Sbonld more energetic development 
or more contrast in effect be desired, em- 
ploy solution No, 3. No. 4 (foil strength 
developer), ts applied when a pronounced 
or deep black is wanted. 

The nse of No. s produces a deep warm 
brown tone. Ibe proportion of mercury 
being one dram to each ounce of develop- 
er. By reducing the amount of mercury 
a lighter brown is yielded until, by fur- 
ther reducing, the "Qesh tint" in portraits, 
«tc., is acquired. Wbeu any part of Ibe 
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water), when such portions not affected by 
the developers will t>e washed out, leaving 
pure whites. Prints should be given three 
of these acid baths and allowed to remain 
in the first, five minutes; in the second, 
ten minutes; in the third, fifteen minutes, 
being occasionally moved about. Then 
wash in running water forty-five minutes. 
In cases where mercury is used, give 
printsbnt two acid bathsof 5 minutes each, 
and wash for 30 minutes in running water. 
For the description of this process and 
examples of its work, we are Indebted to 
W. E. Wilmerding and Alfred Stieglitz. 

TBB LiIQUBFAOTION OP* HYDBOOBN. 
BV FKSDERICK H. CBTUAN. 

No chapter in physical science reads 
with greater charm than does that which 
treats of the liquefaction of gases. No 
problem of experimental science has de- 
manded greater skill and none has offered 
(greater resistance to solution. Notwith- 
standing the many difficulties which beset 
the RoUit'on of the problem, less than a 
century wSls required to condense all known 



FROM SAME NEGATIVE, 

^rint has reached the full development de- 
iire^ blot that portion carefully with the 
:)lotter, coat with pure glycerine, and pro- 
ceed as before. 

"VVlieD the print has reached complete 
Jev«lopment, place in hydrochloric (muri- 
iticj acid bath, one part acid to sixty parts 



gases into the liquid state. The last of 
the so-called "permanent gases" to be 
liquefied was hydrogen, and it is my pur- 
pose to give a brief resume of the various 
attempts made in this direction, and then 
to record the final successes 
this gas into line with its associates. 
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In the Proceedings of the British Asso- 
ciation for the Advancement of Science 
for 183B we find an account of certain ex- 
periments by Maugham in which he en- 
deavored to liquefy hydrogen and oxygen 
by the electrolysis of acidulated water in 
closed U'tubes of very strong glass. The 
pressure thus produced was sufBcient to 
burst the strongest glass tubes, but neither 
gas was liijuefied. In 1843 Aim^ experi- 
mented on various gases, hydrogen among 
them. He obtained his pressure by sink- 
ing the gases in suitable vessels to great 
depths in the ocean. The objection to the 
method is obvious at once, since he could 
not see what was taking place in the ves- 
sel. He subjected hydrogen to a pressun 
of >30 atmospheres without obtaining any 
evidence of liquefaction. 

Faraday, who gave the initial impulse 
to the study of the liquefaction of gases by 
condensing chlorine to a liquid in 1833, 
published in 1845 a second series of ot>- 
aervations in which he records hisattempts 
to liquefy nitrogen, oxygen and hydrogen, 
by subjecting them to the simultaneous 
influence of great pressure and extreme 
cold. The pressure was produced by two 
air- compressors and the cold by means oC 
Thilorier's mixture of solid carbonic acid 
and ether. At the lowest temperature ob- 
tainable he could observe no signs of 
liquefaction. Though his experiments 
were futile, yet with that marvelous in- 
sight so characteristic of him, he predicted 
that if the temperature could be sufficient- 
ly reduced, tbe gases would pass into the 
liquid or even the solid stale. 

Almost slmnltaneous with the experi- 
ments of Faraday, was the work of Nat- 
terer, who constructed an apparatus with 
which he could obtain pressures of 3,600 
atmospheres, or 54,000 pounds per square 
inch. His results on hydrogen were whol- 
ly negative, and he drew the conclosion 
that it could not be liquefied. 

In 18&1, Andrews studied tbe effect of 
btgb pressures and low temperatures on 
the volumes of various gases among which 
was hydrogen. While the results were 
negative, yet they led him to make the 
careful study of carbonic add gas, which 
was epoch-making in the history of tbe 
liquefaction of gases. Clerk Maxwell says 
in his Theory of Heat, "the experiments 
of Andrews on carbonic acid furnish the 
most complete view hitherto given of the 
relation between the gaseous and liquid 
states of matter, and of tbe mode in which 
tbe properties of a gas may be continuous- 
ly and imperceptibly changed into those 
of a liquid." The outcome of his experi- 
ments may be summed up in the state- 
ment that beyond a ceitain temperature, 
called the "critical temperature," the gas 
cannot t>e condensed to a liquid, however 
great the pressure may become. 

At a meeting of the French Academy of 
Sciences in 1877, a message was received 
from Cailletet, telling of his success in 
liquefying oxygen and carbon monoxide. 
To this dispatch was appended the follow- 
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ing postscript: "I have just made an ex- 
perimeot vtaich sets my mind greatly at 
ease. I compressed taydrogea to 300 at- 
mospberes, and afcer cooliog down to -28°. 
I released it snddealy. There was not a 
trace of mist in the tube; My gases, car- 
boo monoxide and oxygen, are tfaereFore 
aboat to liquefy, as this mist is produced 
only with vapors which are on the verge 
of liqaefactioD. The prediction of 11. 
Bertbelol bas been completely realized." 
Tbe following year this same experiment- 
er tried again to liquefy hydrogen, asiog 
a pressure of zSo atmospheres and a lem- 
peratpreof-ag". When the pressure was 
suddenly released, a very fine mist was 
seen to collect on the walls of the tube 
which vanished within an extremely short 
time. He repeated this experiment in tbe 
presence of Berthelot, Saini-Claire Deville 
and Mascart, all of whom substantiated 
his claim to have liquefied tbe gas. 

At the same time that the problem was 
being studied by Coilletet, it was receiv- 
ing attention from that other experimenter 
whose uame has come to be associated 
with bis, Raonl Pictet. The apparatus of 
Piclet was very different in form from 
that of Cailletet, so that he can justly 
claim to have reached his results wholly 
independently. 

He succeeded in obtaining liqnid hydro- 
gen as a bluisD jet from a fine aperture. 
The jet soon became intermittent, from 
which be concluded that tbe opening in 
tbe tube was stopped witb solid hydrogen, 
and there seems to be little doubt as to the 
correctness of his conclusion. To these 
two men belongs the credit of having lirst 
condensed hydrogen to a liquid. 

Early In 1BS4, tbe following note was 
received by tbe Frencb Academy from 
Wroblewski: "Hydrogen cooled by boil- 
ing oxygen is liquefied by release of prea. 
sure." In the Comptes Rendus for that 
year, we find an account of his experi- 
ments. The gas was subjected to a pres- 
sure of 100 atmospheres in a small glass 
tube which was surrounded by boiling 
oxygen. When the pressure was sudden- 
ly released, signs of ebullition were ob- 
served lu tbe tube whicb showed that 
some of the hydrogen had been liquefied. 

A little later in the same year, Olszew- 
ski liquefied bydrogen. He compressed 
the gas to 100 atmospheres by means of a 
Cailletet pomp and cooled it by means of 
liquid oxygen under atmospheric pressure. 
He prevented tbe heating of ihe liquid 
oxygen by means of a bath of liquid ethy- 
lene, and was thus able to maintain it in 
the liquid state for a long time under at- 
mospheric pressure. The temperature 
not being yet low enough to liquefy tbe 
hydrogen, he proceeded to boil tbe oxygen 
in a vacuum. This failing, be sought to 
lower the temperatute by means of liquid 
air, but these experiments were unsuc- 
cessful. He then returned to liquid oxy- 
gen as a refrigerant, bailing it under a 
pressure of 6 mm. of mercury and sub- 
jecting the gas to a pressure of 190 atmos- 
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pherea. Under these conditions, hydro- 
gen showed no meniscus, but when the 
pressure was suddenly released, a rapid 
momentary ebulition could be observed 
and small coloriess droi» could be seen to 
condense in the upper part of the tube. 
He concluded that with liquid oxygen 
boUing under reduced pressure as a refrig- 
erant it would be impossible to obtain 
liquid hydrogen in a static condition. 
Shortly after the experiments of Ols- 



applied Ostwald gives a table for air 
where k = 1.41, showing the cooling pro- 
duced; 



Of course, in practice we do not realize 
what theory indicates, but in the hands of 
Linde, Hampson, Tripler and Dewar, this 



Kwski. a very itnporlant step was taken 
in the introduction of the so-called "re- 
generative method' of liquefaction, and 
before taking up tbe work of Dewar, who 
has perfected tbe liquefaction of bydrogen, 
it will be well to get a clear notion of tbe 
principle underlying this method. In all 
of the experiments which have l>een cited 
up to this point, tbe cooling of the gas has 
been effected mainly by means of tbe 
evaporation of liquefied gases, especially 
under reduced pressure. In the regener- 
ative process the gas to be liquefied is 
made to cool itself. It is first subjected 
to very high pressure, and the beat pro- 
duced in compression is taken up by means 
of a circulation of water; tbe gas is then 
allowed to expand, taking up heat from 
itself, and producing in this way extreme- 
ly low temperatures. The compression 
and expansion taking place quickly, en- 
ables us to consider the process as isentro- 
pic, and a simple application of thermo- 
dynamics gives us the theoretical cooling 
produced. By making successive sub- 
stitutions for p in the well-known formula 

I — I iT = ,jr where T = 273. and p, = i 

atmosphere, we can calculate tbe cooling 
which should be produced by tbe pressures 



method bas gpven results whicb could 
never have been obtained by the older 
processes. 

On tbe 19th of December, 1S95, Dewar 
read a paper before the Chemical Society, 
on tbe "Liquefaction of Air and Re- 
searches at Low Temperatures." In this 
paper he describes a form of apparatus 
devised by him, in whicb he makes use of 
the pnnciple of regeneration. He com- 
pressed the air to 150 atmospheres und 
cooled it to nearly — So" by means of liquid 
carbon dioxide before allowing it to ex- 
pand in a regenerative coiL In about 
fifteen minutes from the time of starting, 
liquid air began to drop into tbe vacuatn 
vessel placed below the coils. In this 
way Dewar was enabled to liquefy air 
and oxygen on a comparatively la.rge 

He also made some ei peri meats <Hi 
"gas jets containing liquid." For these 
experiments a small regenerative coil was 
placed in a lon^ vacuum vessel and tbe 
compressed gas was allowed to expand 
from the coil near tbe lower end of tbe 
tube. Oxygen cooled to —79° by liqtdd 
carbon dioxide and then compressed to 
roo atmospheres gave a visible jet of 
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Similar expeTimenCs were made with 
bydrogen. This gas was cooled to — 200° 
and then allowed to expand from a press- 
use of 140 atmospberes. Ko liquid jet 
could be seen if tbe hydrogen was pnre, 
but if it contained a few per cent, of air or 
oxygen, tbe liquid jet t>ecarae visible. By 
increasing tbe length of the coll and sub- 
jecting the gas to a pressure of 200 atmo- 
spheres and a temperature of — 200°, a 
liquid jet could be seen when the gas was 
allowed to expand. It was impossible, 
however, to obtain liquid hydrogen in a 
static conditloa. In order to get some 
idea of the temperature of the liquid jet, 
Dewar placed some liquid atr and liquid 
oxygen in tbe end of tbe tube, and within 
a very few minutes these liquids were con- 
verted into hard snowlike solids. 

In iSgS, Dewar succeeded in obtaining 
liquid hydrogen in the static condition. 
Tbe main change made in his process was 
in the substitution of a mixture of hydro- 
gen and nitrogen for oxygen or air as re- 
frigerants. In speaking of this method, 
Dewar says: "One thing can, however, be 
proven by the use of tbe gaseous mixture 
of faydrogen and nitrogen, viz.; that by 
subjecting it to a high compression at a 
temperature of — 200° and expanding tbe 
resulting liquid into the air, a much lower 
temperature than anything that has yet 
been recorded up to the present time can 
be reached. This is shown by the fact 
that such a mixed gas gives, under the 
conditions, a paste or jelly of solid nitro. 
gen. evidently giving off hydrogen, be- 
cause the escaping gas burns fiercely." 

In tbe Proceedings of tbe Royal Society 
for 1893, we find a preliminary note from 
Dewar on tbe liquefaction of hydrogen 
and helium. To quote bis own words: 
"On May lotb, starting with hydrogen 
' cooled to -205° C, and under a pressure of 
iSo atmospheres, escaping continuously 
from the nozzle of a coil of pipe at the rate 
of about 10 cubic feet to i; cubic feet per 
minute, in a vacuum vessel double silvered 
and of special construction, all surrounded 
with a space kept below -zoo<* C. liquid 
hydrogen commenced to drop from this 
vacuum vessel into another doubly iso- 
lated by being surrounded with a third 
vacuum vessel. In about five minutes so 
ccm. of liquid hydrogen were collected, 
wben the hydrogen jet froze up from 
solidification of air in the pipes." 

Tbe liquid which be obtained was clear 
and colorless, showing a well-delined me- 
. niscus. Having no means at band for 
determining the boiling-point of the liquid 
hydrogen, he immersed in the liquid a 
long glass tube sealed at the lower end. 
In a very short time tbe portion of tbe 
tube which was surrounded with tbe 
liquid hydrogen was filled with solid air 
which showed that the boiling point was 
extremely low. 

In his lecture before tbe Royal Society 
given on June i3tb, igoi, Dewar presents 
Bome of the physical constants of liquid 
hydrogen and compares tbe methods used 
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in determining them. Besides determin- 
ing the temperature with hydrogen and 
helium thermometers, he employed various 
electric resistance thermometers. Of tbe 
latter, he says: "The real taw correlating 
electric resistance and temperature within 
the limits we are considering Is unknown, 
and no thermometer of this kind can be 
relied on for giving accurate temperatures 
up to and below tbe boiling point of hy- 
drogen." Tbe mean boiling point of liquid 
hydrogen is ai^.o absolute. The critical 
temperature is 30° absolute, and tbe criti- 
cal pressure is i; atmospheres. Theaver- 
age specllic heat between tbe freezing and 
boiling point is 6, showing that it follows 
the law of Dulong and Petit. The surface 
tension of liquid hydrogen is 0.4 or ^ of 
that of water at ordinary temperatures. 
The index of refraction is 1.12. 

No account of the experiments of Dewar 
upon hydrogen would be complete that 
did not refer to his success in reducing 
the gas to the solid state. In the autumn 
of 1893, when he bad so perfected bis ap- 
paratus that it was possible for bim to 
make liquid hydrogen upon the scale of 
200 ccm., be turned bis attention to tbe 
problems of reducing it to a solid. In a 
paper by htm before tbe British Associa- 
tion for the Advancement of Science in 
1899. be gives an account of his experi- 
ments in this direction. To make tbe iso- 
lation of the hydrogen as complete as pas- 
sible, it was placed in a small vacuum 
test-tube (Pig a) which was in turn placed 
in a larger vessel of the same kind. The 



hydrogen was evaporated under 10 mm, 
pressure without any signs of solidifica- 

Tbe failure of this experiment led De- 
war to abandon the attempt to solidify 
hydrogen for the time until the gas could 
be obtained in larger quantities. He then 
directed his attention to determining the 
boiling point of liquid hydrogen by means 
of tbe platinum-rbodinm tbermometer. 
He says: "During tbe course of tbe pres- 
ent year many varieties of electric resist- 
ance thermometers liave been under ob- 
servation, and with some of these tbe re- 
duction of temperature brought about by. 
exhaustion was investigated. Thermom- 
eters constructed of platinum and plati- 
num-rhodium (alloy) were only lowered 
i>i° C. by exhaustion of the liquid hydro- 
gen, and they all gave a boiling point of 
-245° C, whereas the reduction in the 
temperature by evaporation in vacuo 
ought to be 5° C, and the true boiling 
point from -352 to -253° C 

In tbe course of these experiments it was 
noted that almost invaribly there was a. 
slight leak of air, which t>ecame apparent 
by its being frozen into an air snow in the 
Interior of the vessel where it met tbe cold 
vapor of hydrogen coming off. Wben 
conducting wires covered with silk have 
to pass through india-rubber corks it is 
very difficult to prevent leaks at these ex- 
cessively low temperatures, wben corks 
gets as hard as stone and cements crack 
in all directions. The effect of this slight 
air leak on the liquid hydrogen when tbe 
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circular space between the two vessels 
was partly filled with an excess of hydro- 
gen so that evaporation took place chiefly 
from the annular surface. By this ar- 
rangement tbe temperature of the outside 
of the inner tube and the temperature of 
the inside was the same, thus preventing 
tbe inflow of beat from tbe surrounding 
air. With such a combination the liquid 



pressure was reduced below 60 mm. was 
very remarkable as it suddenly solidified 
into a white frotb-Iike mass like frozen 

My first impressions were that tbis body 
was a sponge of solid air containing the 
liquid hydrogen, just like ordinary air, 
which is a magma of solid nitrogen con- 
taining liquid oxygen. Tbe fact, how 
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«ver, that this white solid froth evaporated 
completely at the low pressure without 
leaving any substantial amount of solid 
air, led to the conclusion that the body 
formed must be solid hydrogen. This 
surmise was confirmed by observing that 
if the pressure and therefore the tempera- 
ture, of the bj^drogen was allowed to rise, 
the solid melted when the pressure reached 
about 55 mm. The failure of the early 
experiment must then have been due to 
supercooling of the liquid, which is pre- 
vented in this case by contact with metals, 
wires and traces of solid air. He then 
proceeded to a second experiment in order 
to settle the matter definitely. 

To a flask of nearly a litre capacity (Pig. 
3), he sealed a small mercury manometer, 
and to the neck he sealed a long glass tube 
bent twice at right angles. The fiask was 
filled with pure, dry hydrogen and then 
sealed off. The lower portion of the tube 
was calibrated and surrounded with a 
vacuum vessel containing liquid hydrogen 
and arranged for exhaustion. When the 
pressure t>ecame reduced considerably be- 
low that of the atmosphere, perfectly clear 
liquid hydrogen began to collect in the 
tube connected with the fiask, and contin- 
ued to collect until the pressure became 30 
to 40 mm., when the liquid hydrogen sur- 
rounding the outside of the tube suddenly 
passed into a solid, foam-like mass, nearly 
filling the whole space. 

Smce the condition of the hydrogen 
could not be seen, the whole apparatus 
was turned upside down in order to see 
whether any liquid would run down the 
tube into the flask. Nothing ran down, 
however, so the hydrogen in the tube 
must have entirely solidified. When a 
strong light was placed on the opposite 
side of the tube from the eye, and the ex- 
haustion maintained at about 25 mm., the 
solid could be seen to become less opaque, 
and the material in the tube connected 
with the fiask was observed to be trans- 
parent like ice below, and frothy on the 
surface. The fact of this frothv surface 
prevented Dewar from obtaining the solid 
density, but he ascertained approximately 
the fiuid density to be 0.086, the liquid at 
its boiling point having the density 0.07. 
The solid hydrogen melts when the vapor- 
pressure becomes 55 mm. The tempera- 
ture of the solid was determined with two 
constant volume hydrogen thermometers, 
and was found to be t6** absolute or — 257^ 
C, under a pressure of 35 mm. The prac- 
tical limit of temperature we can com- 
mand by the evaporation of solid hydro- 
gen is from 14° to 15** absolute. **The last 
. doubt as to solid hydrogen having a metal- 
lic character has been removed," says 
Dewar, *'and for the future hydrogen 
must be classed among the non-metallic 
elements." 
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Mining for Ice. 
A company has been formed to put in 
practical use the ice caves in Clark's Val- 
ley, northern Arizona. 



0OtfFABI8OI7 OF FOOZ> JFALXJES. 

BY W. S. 

During the last few years there has 
been such a great advance In the price of 
meats, that some suitable substitute for it 
would be a great boon to the poor. 
Americans as a class have an exagger- 
ated idea of the value of meat as an 
article of food, and consequently eat more 
of it than is good for them. While some 
meat is almost indispensable to the main- 
tenance of health, we would probably be 
better off if we consumed less meat and 
more fruit, cereals and vegetables. A diet 
of the latter foods is more healthful. 

Scientific researches upon this subject 
by the various countries, in connection 
with the commissary of their armies, are of 
great value, for the conditions appertain- 
ing to these investigations are such that 
the results are necessarily accurate. They 
are able to experiment upon a large num- 
ber of men, who are all subject to the 
same, conditions of exercise and exposure, 
and fed upon the same quantity and qual- 
ity of food. 

What we should eat depends largely 
upon what we do. Men who are much in 
the open air, and are constantly exercising, 
require more meat than those of sedentary 
habits. Rheumatism and other complaints 
due to an excess of acid in the system, are 
often directly traceable to the inordinate 
use of animal food. These complaints can 
often be relieved, if not entirely cured, by 
abstaining from meat and drinking liberal 
quantities of water. There are many 
people who journey into a far country in 
order to drink the water from a particular 
spring, who Would have experienced as 
much relief if they had stayed at home 
and drank the same qnantity of water ob- 
tained from their usual source of supply. 
While water is not a panacea for all ills, it 
is undoubtedly true that we would be 
much more healthy if we consumed less 
stimulants and more water. This, to- 
gether with an intelligent selection of 
nourishing food, would add much to the 
happiness of life. 

Dr. W. Oilman Thompson, an authority 
on dietetics, compares the nutritive value 
of animal and vegetable foods as follows: 

Errors in diet are far more common on 
the side of excessive meat-eating than the 
eating of too much vegetable food. The 
estimate commonly given, that meat 
should occupy one-fourth and vegetable 
three-fourths of a mixed diet, is over- 
stepped by many persons with whom the 
proportions may be two to four. Meat 
seems to satisfy the cravings of hunger 
more than vegetable food. 

Letheby says that the best proportions 
for the common wants of the animal sys- 
tem are about nine of fat, twenty- two of 
flesh-forming substances and sixty-nine of 



starch and sugar. A mixed diet is the 
only rational one. 

Speaking of vegetarianism. Dr. Thomp- 
son says: 

In regard to an exclusive or almost ex- 
Chisive vegetable diet for man, the uni- 
versal experience has been that while it 
may keep him in apparent health for some 
time, it eventually results in a loss of 
strength and general resisting power 
against disease, which becomes evident 
after some months, if not before. 

It is impossible to subsist for any length 
of time on a diet that does not contain a 
considerable quantity of nitrogen. A 
purely vegetable diet gradually induces a 
condition of muscular weakness and lan- 
guor, with disinclination for either physical 
or mental work. 

Following is an approximately correct 
table of food values. It shows the nutri- 
tive properties of the common food prod- 
ucts: 

MEATS. 

Starch. 
Alba- fat and 
Water, nen. sugar. Salts. 

Oxdean) 76.7 20.7 1.5 12 

Mutton 76.0 17. 1 5.7 13 

Chicken 76.2 19.7 1.4 1.3 

Mackerel 71.2 19.4 8.x> t. 3 

Salmon 643 21.6 12.7 1.3 

CEREALS. 

Buckwheat flour ...13.5 8.9 75.9 i.o 

Cornflour 14.2 9.7 733 1.8 

Graham flour 130 11.7 71.6 i.S 

Oat flour 7.7 15.1 74,3 2.0 

Rice 126 6.7 79.4 8.0 

Rye bread 42.3 6. i 49.6 1.5 

Whole wheat bread 45.1 5.3 48.11 0.5 

VEGETABLES. 

White beau 15.0 26.9 51.8 35 

String bean 88.7 2.7 6.7 a6 

Carrot 86.8 1.2 0.3 0.1 

Cauliflower 90.9 2.5 1.5 0.8 

Lettuce 94.3 1.4 0.3 i.o 

Green pea 12.7 21.7 596 a.8 

Potato 75.0 2.2 0.2 1.0 

Tomato 92.4 1.6 4.4 a6 

Sweet potato 71.8 1.0 2.0 a 7 

OCCUPATION AND LONOBVmr. 

Dr. Arlidge, an English phjrsician, has 
recently published the results of years of 
close study of longevity, and his condn- 
sions are instructive and valuable. Dr. 
Arlidge has decided that the indolent rich 
are the shortest-lived of all classes, and 
gives as the cause of this seeming anom- 
aly that they worry their lives away. The 
farmer stands at the head of the list of 
long livers ; he generally has to toil hard. 
but his work is in the open air, and in an 
altogether healthy environment. Good 
digestion with him waits upon appetite, 
and he eats heartily of wholesome food, 
which nourishes his frame and makes good 
red blood. 

Next in order of longevity are the cleri- 
cal, legal, and medical professions. The 
clergyman in the country leads a life some- 
what closely resembling that of the farm- 
er; he is much out of doors, his hoars are 
necessarily regular, and he is precluded 
by the nature of his calling from dissi- 
pated habits of a worldly sort. The law- 
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yer's lines, so far as health is conceroed, 
are not cast in such pleasant places. His 
life is a more strenuous one, generally full 
of excitement, with the brain kept for 
most of the time at high pressure, and the 
nerves on the strain. Of the three learned 
professions, the physician can calculate on 
the shortest life. A conscientious doctor 
must of necessity be the most self- abne- 
gating of men ; and, as a rule, he has little 
or no time to think of himself, as his mind 
is continually burdened with the responsi- 
bilities of his practice. In both town and 
country the medical man is compelled 
perforce to live under unnatural condi- 
tions ; he is out in all weathers and at all 
times; and it may be truly said that a 
busy physician can hardly call an hour bis 
own. Then he is constantly exposed to 
infection, and a large part of his life is 
spent in the depressing and devitalizing 
atmosphere of tbe sickroom. It will, 
therefore, be no matter for surprise to learn 
that, excepting artists, the largest number 
of suicides are recorded among members 
of the medical professiou. Insanity, also, 
has wrecked tbe minds of many brilliant 
physicians. 

Politics, according to Dr. Arlidge, is one 
of the most healthy of occupations. This 
fact has been proved time and again — 
Gladstone, Beaconsfield, Bismarck and 
Thiers are conspicuous examples of the 
truth of this statement. Great brain work- 
ers are notoriously long lived, and among 
literary men, scientists, professors, and 
teachers,*the mortality is far lower than 
among the industrial classes. Therefore, 
Dr. Arlidge holds that activity of the 
mind, if bent in tbe right direction, has 
more to do with the health of the body 
than muscular exertion, but he thinks that 
a judicious combination of both forms of 
exercise brings about the ideal healthy 
condition. 

Employers of labor are especially sub- 
ject to heart affections. Nervous com- 
plaints come second, apoplexy third, and 
consumption fourth. Tbe commercial 
traveler is a man who seldom reaches the 
allotted term of years. Irregular hours, 
too much drinking and smoking, and poor- 
ly cooked food are the factors that tend to 
t>ring his existence to an untimely end. 
Policemen are, as a class, very healthy 
and live to an advanced age, due to the 
fa.ct that they are chosen for their sound- 
xiess, and that their life is lansrely spent in 
tlie open air. 

Rheumatism has been found to be the 
a,fTection with which the policeman iscbiefr 
]y troubled. The mail-carrier is healthy on 
acoount of his outdoor life, but for the 
SAcne reason is peculiarly subject to rheu- 
matism. The miner, notwithstanding 
tlia.t for eight hours of the twenty- four he 
Is ^virorking cramped in a coal pit, shut out 
f rona the sun and in an atmosphere thickly 
Ixxipi'egnated with coal dust, is, contrary 
to preconceived notions, a healthy man 
B,od usually lives to a green old age. — 
^e<3ical Record. 



BOVINE TUBBB0UL08I8 AND THAT 

OF MAN. 

There has been a great deal of discus- 
sion regarding the question of milk of 
infected cows as affecting the health of 
human beings. Prof. H. W. Conn, in the 
Bulletin of Storrs Agricultural Experi- 
ment Station, refers to two claims made 
by Prof. Koch, at the Tuberculosis Con- 
gress, in London, during the summer of 
1901. The claims are: 

1. The bacillus which produces the 
bovine tuberculosis and that which causes 
human tuberculosis are different from each 
other. 

2. This disease in cattle is so different 
from the similar disease in man that it is 
very rarely transmitted from animal to 
man. The danger to mankind from the 
use of milk and filesh of tuberculous ani- 
mals is, therefore, extremely slight. 

Prof. Conn says: These two claims were 
quite at variance with the belief common 
among bacteriologists and physicians in 
the last few years. The address was re- 
ceived with much opposition and a large 
amount of discussion has followed. The 
discussion has been the means of stimu- 
lating many additional experiments and 
bringing to light many facts bearing upon 
the question at issue. The debate has 
been constant since the delivery of the 
paper by Prof. Koch. Nearly all of those 
who have written upon tbe subject have 
taken a position which is in a measure 
corroborative and in a measure opposed to 
the position assumed by Prof. Koch. The 
attitude which the scientific press has 
adopted in the discussions of tbe last few 
months may be summarized as follows: ' 

1. The first claim of Prof. Koch, name- 
ly, that there is a difference between the 
bacilli producing the disease in animals 
and those producing it in man, is general- 
ly admitted to be substantiated. The 
difference in tbe two organisms is shown 
in several respects, the most important 
being that the bacillus of tuberculosis in 
man does not so readily produce tubercu- 
losis in cattle, and is, therefore, with 
cattle, apparently less virulent than the 
bacillus of bovine tuberculosis, it is not 
yet settled whether this difference is any- 
thing more than a slight difference in 
variety, which the same species of bacil- 
lus assumes when growing in two different 
localities; but the majority appear to be- 
lieve that the differences between the two 
bacilli are not very great, and not suffic- 
ient to warrant a conclusion that they are 
different species. The more common 
view is that they are the same organism, 
slightly modified by the growth in differ- 
ent localities. 

2. The second claim, namely, that 
tuberculosis cannot be transmitted from 
cattle to men, is emphatically denied. A 
number of instances have been brought to 
light in the last few months, where the 
evidence of direct transmission from ani- 
mal to man is so strong as to be hardly 
questionable. Most bacteriologists at the 



present time are positive in their assertion 
that the disease is communicable from 
animals to man. 

3. The suggestions advanced by Prof. 
Koch, and the evidence that has been 
brought out previously and subsequently 
to the recent discussion has, however, 
rendered it quite evident that the flesh 
and milk of tuberculous animals are not 
to be looked upon as common sources of 
human tuberculosis. There are quite 
strong reasons for believing that, as far 
as adults are concerned, the disease in 
man is rarely derived from cattle. There 
is more reason for believing that young 
children, feeding chiefly upon coves' milk, 
are frequently infected with tuberculosis 
from this source. It is certainly a fact 
that there is considerable tuberculosis 
among young children, and it is generally 
assumed that tbe milk of tuberculous 
cattle is a large source of such infection. 
The evidence for this claim is not very 
decisive, however, and although it appears 
to receive the approbation of the majority 
of bacteriologists, it is not admitted by all 
that there is, even among young children, 
any considerable amount of this disease 
attributable to milk. 
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Tuberculoals In Cattle and Swine. 

Hon. Frank H. Mason, U. S. Consil- 
General to Berlin, gives some interesting 
statistics respecting the increase of tuber- 
culosis among cattle and swine in Ger- 
many. 

From the report given it appears that 
of three and a half million cattle slaugh- 
tered in the years 189S, 1899 and 1900, 
nearly 540.000 (more than one-seventh)» 
were found to be infected with tubercu- 
losis. The number of infected cattle in- 
creased from 144 per cent, in 1898 to 15 
per cent, in 1900. Of eleven million hogs 
slaughtered in the same time, 250.000 
were found to be infected. There was 
also found to be an increase in the pro- 
portion of infected hogs. The situation is 
not quite so bad in this country, but this 
dreadful infection is steadily spreading 
among the domestic animals. 

»» 

Removal of Rar Wax. 

Hardened wax in the external ear can 
often be removed readily by injections of 
warm water and soap, soda or ammonia. 
Many cases resist this, and require the 
softening effects of glycerine or sweet oil 
for a day or two before syringing Do 
not bother with these long processes, but 
use a half- strength solution of hydrogen 
dioxide in the ear for about Ave or ten 
minutes. 

This will disintegrate the most obstin- 
ate plug9, and they can be removed with 
very little syringing. Do not use too 
much force with the syringe. Wipe the 
ear perfectly dry with absorbent cotton 
and apply petrolatum. Wear a small plug 
of cotton in the ear for one day after re- 
moval. The purpose of the cotton is to 
prevent sudden thermal changes. 
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LOBD KELVIN'S VISIT. 

The Unfted States has been highly 
honored by the recent visit of Lord Kelvin. 

His CODtributloDB to tbe sum of buroaa 
knowledge have been so numerous and 
varied that he may go down in history as 
the greatest scientist of tbe nineteenth 
century, which has been a period particu- 
larly rich in scientific achievement, and 
cbaracterlsed by many great names. At 
the ripe old age of seventy-eight. Lord 
Kelvin is still a student, striving to solve 
some of the many piobloma that natural 
philosophy presents to tbe human mind. 

Lord and Lady Kelvin arrived in New 
York on April 19th, and on the 35th at- 
tended a recepllon held in their honor, at 
Columbia University, by the American 
Institute of Electrical Engineers, assisted 
by the officers of the university, the 
National Academy of Science, the Ameri- 
can Association for the Advancement of 
Science, tbe Astropbyslcal Society, and 
the New York Academy of Science. 

The reception was held in the gymna- 
sfnm of the university; tbe platform and 
body of the hall were thronged with men 
and women eager to shake the hand of tae 
venerable man of science. Afterspeeches 
of welcome were made by several of the 
prominent men present, Lord Kelvin step- 
ped to the front of the platform and 
acknowledged the cordial recepiion. He 
did not think that wireless telegraphy 
would in any way conflict with the sub- 
marine cable, but would rather be supple- 
mental to It, as tbe telephone has proven 
to be to the telegraph. Speaking along 
these lines, he said that science has ad- 
vanced greatly during recent years in all 
branches, and one of its greatest achieve- 
ments is that of Marconi and wireless 
telegraphy. In closing. Lord Kelvin re- 
ferred to the "harnessing" of Niagara and 
the wonderful possibilities developed by 
tbe electrical transmission of this great 
power. He said that beautiful as is that 
wonderful work of nature, it would be far 
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more beautiful still if these waters fell up- 
on turbine wheels, every one of which was 
turning the wheels of industry. 

William Thomson, now Lord Kelvin, 
was bom in Belfast, Ireland, on June 26, 
1S14. but from the age of eight years, he 
has lived continuously in Glasgow, Scot- 
land. At tbe age of 33, he was appointed 
professor of natural philosophy in Glasgow 
University, and continned to hold the 
chair for 53 years, despite nnroerous offers 
to remove to Cambridge and elsewhere. 

Lord Kelvin's mind has been unusually 
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nature of tber matter ejected. In the case 
of Vesuvius. th« explosion was great 
enough to powder the lava. But in thi> 
case, immense masses of lava were blown' 
ont. To this whitebot lava can be as- 
cribed the destructive fire in the city, and 
the surrounding country. The report of a 
rain of fire was simply this white-hot htva. 

The sudden access of a body of water to 
tbe lava reservoir is the only explanation 
worthy of the present evidence, Tbe 
eruption is peculiar for tbe reason that 
immense masses of lava were ejected along 
with the lava stream, and that compara- 
tively little volcanic dust was noticed. 

The scientific departments of the Gov- 
ernment have already sent men from the 
Geological Survey, and we may later ex- 
pect full and authentic reports. 
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proHFic of investigations in all branches of 
physics, but especially in heat, electricity, 
and dynamics. He determined the law 
of velocity of electric signals through long 
submarine cables, and invented the minor- 
galvanometer by which these signals could 
be easily read. For this improvement in 
submarine cabling he w.is Knighted in 
1866. This is Lord Kelvin's fourth visit 
to tbe United States, the former visits oc- 
curring in 1876, 1&S4, and In 1897. In the 
latter named year he had his first oppor- 
tunity of seeing the great power plant at 
Niagara Falls. 



THB VOLCANIC BBUPTION AT MAR- 
TINIQUE. 

The disaster of May Sth, on tbe island 
of the French West Indies, where, accord- 
ing to reports, about 30,000 lives were lost, 
forcibly reminds us how little is known of 
the exact cause of these pbEiiomena. Ac- 
cording to the best authorities, about 
la.ooo people perished in the ruins of 
Pompeii, and granting this to be true, the 
eruption of Mount Pelee at St. Pierre is 
the most disasterous volcanic eruption In 
history. 

Complete and aci^urate reports have not 
yet been received, but from what has been 
learned, the eruption was of tbe explosion 
type, similar to Vesnvius, but differs in 



have been for centuries past and will t)e 
for centuries to come. The planets for 
the most part can t>e seen only late at 
night or in the early morning ttrtlighL 
Some new star may burst out Into bril- 
liance like the recent star in Perseos, but 
such phenomena are not yet in tbe cate- 
gory of predictable events. Some wander- 
ing comet may sweep in near the san or 
near the earth, and give us a fine display; 
but the very bright comets are almoft 
without exception either new visitors, or 
are traveling in such elongated orbits that 
their periods are only roughly known and 
their relnms cannot be accurately pre- 
dicted. 

Tbe constellations,— Cassiopeia is low 
down east of tbe north point. Cygnos 
and Lyra are in the northeast about half 
way up toward the lenith. Hercules and 
Corona are still higher and Bootes is io 
tbe zenith. Aquila is low down in the 
east. Scorpio is the only prominent con- 
stellation in tbe southeast and it is low 
down near the horizon. Virgo and Leo 
are the most noticeable constellations in 
the southwest, the Sickle, tbe priocipsl 
group of the latter, being nearly due west. 
Gemini is setting in the northwest with 
Auriga farther north and Ursa Major high . 
up in the same quarter. 

Phases of tbe Moon. Eastern time: 
New Moon. June 6. i h. 11 m. a.m. i 
First Quarter, '• la, 6h. S4m. p.m. I 
Full Moon, " 30, 9 h. 16 m. p.x. I 

Last Quarter, " s8, 4 h. ja ta. f.k. j 

The sun reaches the solstice aod sun- 
nier begins at 4 a.m., June 33. 

Mercury is still an evening star at tbe 
beginning of the month, setting more than 
an hour and a half after sunset. It passed 
Its greatest east elongation on Hay iS. 
and has now begun to swing back towwd 
the sun. On June 10, the planet still re- 
mains above tbe horizon more than an 
hour after the sun has gone dotvn, bnt 
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after that the approach is very rapid and 
coQjunction occurs on June 23. By the 
end of the month the planet is well out 
toward west elongation? but it is too far 
south of the sun to be seen as a morning 
star. 

Venus is a morning st^r, and rises about 
two hours before sunrise throughout the 
month. It is moving rapidly eastward 
among the stars through the constellation 
Aries into Taurus, and its apparent dis- 
tance from the sun diminishes about 3^ 
during June, but its more rapid northward 
motion causes an increase of about twenty 
mmiites in the interval between the rising 
of the planet and that of the sun. 

Mars is also a morning star about half 
way between Venus and the sun. By the 
end of the month it rises an hour and a 
half before sunrise, but as it is at about its 
greatest distance from the earth, and con- 
sequently at its minimum brightness it 
will not be at all easy to see. 

Jupiter rises before midnight on June i 
and before 10 p.m. on June 3a It is there- 
fore getting into position where it may be 
seen late in the evening. It is in the con- 
stellatiod Capri<5orn, and moves slowly 
eastward until June 6. During the rest of 
the month it moves about i** to the west- 
ward, 

Saturn is in the extreme western part of 
the same constellation, and rises an hour 
earlier than Jupiter. It is also retrogra- 
ding and moves a little less than 2" west- 
ward during the month. It therefore 
slightly increases its apprent distance 
from Jupiter. During the following three 
or four months the apparent distance be- 
tween the planets will diminish several 
degrees, but at the time of nearest ap- 
proach they will be probably about 17® 
apart 

Uranus comes to opposition with the 
sun on June 20, and is consequently above 
the horizon practically the entire night 
throughout the month. It is in the south- 
ern extension of Opbiuchus, between Scor- 
pio and Sagittarius and moves westward 
about one degree during the month. It 
shows itself to the naked eye as a star of 
the sixth magnitude and may be made 
out by a good eye on a clear moonless 
night ; but it is not easily identified unless 
one knows just where to look for it. 
There is no bright star very near. It is 
nearly on the line and about half way be- 
tween Beta Scorpii, the star marking the 
northern claw of the Scorpion, and Lamb- 
da Sagittarii, the star in the end of the 
handle of the *'Milk Dipper." The small 
third magnitude star Theta Ophiuchi is 
about 2^ south of Uranus, and on June i 
about 13^ east. The last distance in- 
creases to about I® 30^ during the month. 
There are two fifth magnitude stars south- 
west and northeast of the brighter one. 
The planet is decidedly fainter than either 
of them. 

Neptune is close to the sun throughout 
the month and comes to conjunction on 
June 23, 
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Inaecte and Electric Lights. 
Editor Popular Science News: 

Wishing to identify some of the fiies, 
beetles, moths and other insects attracted 
by the arc lights on the streets of Phila- 
delphia, on a moderately warm night, 
early in September, I hired two stout boys 
to assist me in the capture. They stood 
on step-ladders on opposite sides of a light 
and swept the **bugs," as they called them, 
into their long-handled nets. When I saw 
that a boy had taken a sufficient number, 
he turned his net into a position that pre- 
vented the escape of the insects and passed 
the handle down to me. After a careful 
inspection of the swarming occupants of 
the nets, I secured in my cyanide bottle 
such specimens as I desired to preserve 
for my cabinet, and either allowed the 
rest to escape or killed such as I knew to 
be injurious to vegetation. After I ex- 
amined the other boy's captures, we car- 
ried our step-ladders and nets to other arc 
lamps. 

The experiment was attended with some 
instructive results. Among the neurop- 
terous insects which I allowed to escape 
were not a few dayflies, or Ephemerids, 
of the species that hover over water, and 
in most cases live for only a few hours of 
a single day. It seems, however, that 
some of their number prolong their brief 
lives to dance around the attractive lights, 
but it is probable that all such die before 
the return of another day. Still, I have, 
by way of experiment, kept a few of these 
flies alive for a week in an insect cage. 

Many specimens of the lace- winged 
Golden- eye (Chrysopa oculata), were also 
among the captures. This fiy (also be- 
longing to the Neuroptera) I always al- 
lowed to escape, both on account of its 
disgusting odor, and because I recognized 
it as one of man's useful friends. Its 
larva is an active destroyer of the green 
lice which infest many of our most valu- 
able plants. 

Among the true bugs (Hemiptera) found 
in the nets, were two stspirants to the title 
of * 'Kissing Bug," about which there has 
been some excitement in recent summers. 
One of these is the giant water bug, Belos- 
toma Americanum, now coming to be 
known as the **Electric Light Bug," a 
clumsy but harmless fellow. The other is 
a more savage biter, though not at all 
venomous, the Masked Bedbug Hunter 
(Reduvius personatus). His strong jaws 
have been known to pierce the human 
skin. I caught, also, a few specimens of 
the large Ground Beetle (Harpalus Penn- 
sylvanicus), another candidate for "Kiss- 
ing Bug" fame. 

The order Lepidoptera furnished the 
greater part of my captures. Among 
these moths I noticed the parent of the 



compear worm (Heliothis armiger), whose 
disgusting form pollutes nearly every ear 
of sugar corn offered in our markets for 
table use. Another was the parent moth 
of the noxious army worm (Leucania 
unipuncta), and of the fall army worm 
(Laphygma frugiperda). The cutworm 
species were also in evidence, but the to- 
mato worm and garden web worm moths 
were more rare. Injurious and harmless 
species are about equally abundant. 

C. E. Aaron, A.M. 
<■» 

The Best Schools. 
Editor Popular Science News: 

The best schools are those that educate 
the leaders in the world's work in every 
sphere of action, from the master thinkers 
and writers, inventors and discoverers, 
statesmen and generals, etc., down to the 
foremen and overseers, master mechanics 
and common tradesmen, farmers, and all 
in every walk of life. The schools that 
produce the Marco Polos, the Columbuses, 
the Gutenbergs, the Napoleons, the Jeffer- 
sons, the Lincolns and the Bdisons, prove 
by their products that they are the best in 
the world, whatever high-sounding titles 
other institutions may have, that fail, 
however, to produce the equals of those 
here enumerated. 

Lincoln, like Horace Greeley, attended 
school for less than a year altogether; 
each obtained the balance of his education 
in the * 'world school." Shakespeare got 
as far as the grammar school of Stratford- 
on-Avon,. his native town; the rest he 
learned on the stage in London and else- 
where. 

Thomas Jefferson and Martin Luther 
received each such a college traming as 
thousands of others did; but what made 
them the master spirits of their times was 
what they acquired by mingling with the 
common people, studying their wants and 
espousing their cause. So Marco Polo, 
Christopher Columbus, and Benjamin 
Franklin received their training in the 
general world school. The same with 
Paul of Tarsus, the twelve apostles, and 
their master, Jesus of Nazareth, as well 
as scores of like heroes and martyrs of 
science and religion, in all ages. We be- 
hold the same results on the female side 
of humanity in Queen Isabella, Madame 
de Stael, Harriet Beecher Stowe, and 
hosts of others who have been among the 
world's greatest benefactors. 

More than thirty years ago, immediately 
after having exchanged the paths of the 
student for those of the teacher, I formed 
the acquaintance of a rural philosopher 
who called my attention to the fact that, 
though the cities everywhere and at all 
times had the long school terms, while 
country boys received but a few months of 
instruction, yet the cities did not fill their 
own demands for professional and busi- 
ness men, and then turn a surplus out into- 
the country to fill the most important and 
responsible positions there, as one would 
naturally imagine; but that on the con- 
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trary, the city schools never succeeded in 
prodncing suitable material to supply the 
demands within their own borders; and 
that on careful examination one would 
find that a very large percentage of their 
foremost doctors, ministers, teachers and 
tradesmen bad been poor country boys 
with very limited school advantages, while 
those reared and educated in the cities 
were generally very conspicuous for their 
absence in the foremost positions. 

I was profoundly impressed when, on 
examination of the facts, I discovered 
what an amount of grim truth there was 
in the rural sage's statements. On study- 
ing the biographies ot the master spirits 
of every country and age, it becomes pain- 
fully evident how utterly the schools 
•everywhere and at all times failed to pro- 
duce the chief actors on the world's stage. 
We have a model of ten thousand similar 
-examples in the great struggle in the 
national convention at Chicago in i860, 
when Abraham Lincoln, the rail splitter, 
who got but twelve months' schooling in 
all his boyhood days, was preferred to the 
fine college-bred William H. Seward. 
Both were unquestionably of the noblest 
and best men: but who would undertake 
to-day to dispute the wisdom of the choice 
•of that convention ? Would the people 
have had the same confidence in Seward 
at the head, as they had in Lincoln, the 
backwoodsman ? 

There is evidently something in our 
systems of education that Is somehow 
fatally injurious to the proper devolop- 
ment of the bodies, hearts and minds of 
those children who attend school for too 
large a portion of the year. Are their 
apirits broken and their intellects clouded 
while they are oppressed by a species of 
imprisonment every day at school ? A 
•certain prominent educator. Prof. R. H. 
Thurston, of Cornell University, in an able 
article recently published in The Popular 
'Seience Monthly, predicts that in another 
generation the self-made man will cut less 
of a figure, and that the college man will 
lead in the world's work. We believe that 
history will continue to repeat itself— that 
Pestalozzi and bis educational father, after 
whom was named the son, were right, and 
that, unless there is a far more radical 
-change in educational instrumentalities 
effected by devoting the greater part of 
each day to practical work, to play and 
free exercise, and a smaller porton to 
literary pursuits, the future will, like the 
past, continue to find its fittest materials 
for great results among those who have 
spent least of their time at schooL 

A free discussion of this subject would 
undoubtedly be very interesting to our 
X)eople. They would be happy to see 
every proposition and fact advanced also 
by the opposing side, to be examined in 
the light of history and of common sense. 
No writer whose sole concern is the dis- 
<^overy and advancement of truth, should 
ever object to a fair, honorable and re- 
spectful discussion. Orion. 



Spring Migration of Birds. 
Editor Popular Science News: 

It is not my intention to propound a new 
theory ot migration, or to expound any 
old one, but merely to follow out the un- 
ambitious design of publishing a few ob- 
servations upon the coming and going of 
some of our commonest birds, with the 
wish that the data may be of use to others, 
who are investigating scientifically the 
'^mysterious instinct" which is said by the 
enthusiast and the poet to show infallibly 
the bird of passage his 

**Way along the pathless coast. 

The desert and illimitable air, 

Lone wandering but not lost." 

My observations were made mainly in 
Knox Co.. Illinois; but many notes were 
taken in Mower and Fillmore Counties, 
Minnesota; and some few in Uinta Co., 
Utah, and Shannon Co., S. Dakota. 

Let us begin with the American robin. 
In 1894, the first of these birds was seen 
on March 3 In 1895 a "straggler" was 
seen on January 3 (illustrating variability 
in the "unerring instinct"). The first 
regular migrant of that year was observed 
March 26; in 1896. March 9; in 1897, 
March 8: the foregoing observations were, 
made in Knox Co., III. In S. Minnesota, 
in 1898, Mar. 14 was noted as date of ar- 
rival, but a local periodical states that 
they were seen before this. They became 
common on the 19th. 

In 1899, the first robin was seen by me 
on April 5, although one was reported as 
having been seen about a week before. 
They became common on the 8th : locality, 
Fillmore Co., Minn. In 1900, in Illinois, 
first date, March 7— common, nth; in 

1901. in N. E. Utah, I did not hear or see 
any of these birds until April 7th. In 

1902, on my old observing ground in Il- 
linois, three robins were seen by a friend 
on March 10; in Shannon Co., S. Dakota, 
I first saw this species on the 22d ; com- 
mon thereafter. 

The common bluebird next demands 
our attention. My notes on this species 
are meagre, owing to its scarcity and shy- 
ness of late years. In 1894, this bird was 
observed first on March 2 ; did not become 
abundant, and in T893 was not seen until 
late, and then only in wooded districts. 
In 1896, February 28 was the date of arriv- 
al; in 1897, March 10— a local newspaper 
says before this. All the foregoing refer 
to Illinois. In 1898 (S. Minn.), the date 
of arrival as recorded in my note* book 
was March 10, and a reliable observer 
stated having seen one of these birds the 
previous day. They were present in nor- 
mal numbers about the 17th. In 1900, in 
Illinois, a number of bluebirds were seen 
on March 31 and April i. I fancied that I 
heard their call on April 7, but was not 
certain. 

In 1894, the first meadow lark is record- 
ed on March 5; in 1895, March 19; in 1896, 
March 6; in 1897, March 11. (Observa- 
tions in Illinois). In 1898, the western 
meadow lark was first seen by me on 



March 27, in S. Minn., Mower Ca In 
1899, Fillmore Co., Minn., a trustworthy 
observer saw one*of these birds on March 
26th. 

They were common from the first day 
of April, that year. In 1900, in Illinois. I 
have recorded one meadow lark as seen 
on March 11, and their next mention 
comes under March 29. when **I saw large 
numbers of meadow larks singing cheerily 
in the midst of a severe ice-storm." In 
N. E. Utah, in 1901, I saw the western 
meadow lark on March 22; in 1902, in S. 
Dakota, March 22. In both cases they 
became common immediately. 

The red- winged starling's first date. 

1894, was March 19; 1895, March 30; 1897, 
April 28; 1899 (in S. Minn.), April 8. As 
this bird is most common in marshy local- 
ities, my opportunities to observe were 
not of the best. 

Dates of arrival as recorded in the case 
of the chewink: in 1894. March 19; 1893, 
April 14; 1896, April 5; 1897, April 3— 
common immediately; 1898 (in S. Minn.). 
May 5. The chewink skulks unseen in 
thickets, and sometimes will long remain 
near a dwelling, unsuspected ; so the few 
dates given are of little value. 

The cowbird: 1894, March 31; 1895, 
April 3; 1896. April 18; 1897, April 8— 
common immediately. (Observations in 
Illinois.) 

Dates of kildeer plover: 1894, March 14; 

1895, April 12; 1896, April 11; 1899 (in S. 
Minn.), April 9: 1900 (Illinois), March 11; 
1 901 (Utah), kildeers were seen on April i, 
becoming common immediately; 1902 (S. 
Dak.), several kildeers were seen on March 
22— common thereafter. 

The turtledove: 1894. April 8; 1895, 
April I, These birds are not strictly mi- 
gratory; in 1896, February 15, I saw a 
turtledove in a thicket in Knox Co., Ills. ; 
and in 1897, January 17, I saw a pair, and 
January 29. a dozen of these pigeons, at 
points not far from the place of the ob- 
servation of February, 1896. In 1898 (S. 
Minn.), I saw a turtledove on March 20. 

The date of arrival of the brown thrush 
in 1894 was April 17; in 1895, April 26; in 

1896, April 13; in 1897, April 14— common 
on 22; in 1898, I did not observe any until 
May 4 (S. Minn.) — they became common 
immediately. In 1900, in Illinois, I saw a 
brown thrush on the i6th, and another on 
the 1 8th of April. 

The chimney swallow, or swift, in 1894, 
was observed for the first time on April 
17; 1895. April 28; 1896, May 1; 1897, 
May 15: 1898 (S. Minn.), April 30— com- 
mon immediately; 1900. in Illinois, May 
6— common thereafter. 

Dates of purple martin: 1894, April 18; 
1895, April 10; 1896, April 13 — common 
after being first seen; 1897, March 27, one 
individual— not common immediately; 1893 
(S. Minn.), April 16— common thereafter; 
1899 (same region), April 25— common 
after that date; in 1900, common in Illi- 
nois from April 30. 

The kingbird: 1894, April 30; 1895, 
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April 28; 1896, April 20; 1S97. April 25 — 
common thereafter; in S. Minn., in 1898, 
May 8 — common from date — and in 1899, 
April 29; in 1900, in IlUnois, April 23 — 
common from tbe 27th. 

A record of this kind, of itself, amounts 
not to a great deal, perhaps; but a dozen 
or so such records would bring out many 
an interesting fact, when compared one 
with another. The dates here given are 
not presumed to be the actual dates of 
arrival, but merely show the time, kept 
practically by a single observer, when the 
birds were seen first in the given localities. 
In some cases, the date when the bird be- 
came common is given, and such records 
are of most worth. Species which are 
not to be found uniformly dispersed over 
a large area regardless of physical con- 
ditions, but are confined to deep Woods, or 
swamps, or thickets, are the most difficult 
to observe as to their arrival and depar- 
ture. When, like the robin and the mead- 
owlark, they are spread over the general 
face of tbe country, then we can expect to 
arrive at some definite conclusion with re- 
spect to their time of coming and going. 

Herbert Tullsex. 
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Poetry of tbe Diamond. 
£ditor Popular Science News : 

Noticing what is said of the poetry of 
minerals in your April number of the 
Popular Science News. I send you a 
copy of verses, long dear to me. from the 
band of a personal friend, who seems to 
me to be the very embodiment of the 
poetry of science. 

THE DIAMOND. 

Star of the flowers, and flower of the stars. 

And earth of the earth, art thou ! 

And darkness hath battles, and light hath 
wars 

That pass in the beautiful brow. 

The eye of the ground thus was planted 
by Heaven, 

And the dust was new wed to the sun: 

And the monarch went forth: and the 
earth star was given 

That should back to the Heaven* star run. 

So in all things it is; the flrst origin lives. 

And loses his life out to his flock ; 

And in dust, and in matter, and nature, 

He gives 
The spirit's last spark from the rock. 

I greatly enjoy reading the news you 
furnish us, and wish I had time to send 
you oft suggested contributions from my 
pen. 

That crystals grow is certainly true; 
but to say that a crystal—even a diamond, 
— is as much alive as a man, seems to me 
tinscientiflc, to say the least. To say that 
a crystal is as much alive as a vegetable, 
"would still be too much. To say that it is 
alive at all. is questionable. To say that 
crystals grow, is perhaps enough to make 
everything concerning this formation and 
existence more luminous than hitherto. 

Louise M. FrLi.ER, 



Questions and JInsioers 



QUESTIONS NOT AN8WBBBD. 

Answers are solicited, especially for all 
questions so far without replies. Ques- 
tions will appear but twice, successively. 

Will the inquirer who sent in a query 
about the **Sun is O," please repeat and 
make the question clearer? 

362* A Silfiouette Party* How is this 
arranged and conducted? I have seen it 
mentioned. J. Knight. 

366* Deterioration of Coal* Will some 
one kindly inform the readers of Popular 
Science News how much coal will deteri- 
orate by being stored outdoors more than 
if it were under cover where there is no 
rain for six months of the year? J. V. 

367* Meencfiatsm Plpe« What is the best 
and quickest metnod of coloring a meer- 
schaum p^pe ? R. G. Paine. 

368* Sailing of the Bitf^ard* How— upon 
what principle— does the Buzzard (Cathar- 
tes aura) sail ? He does sail, without any 
discoverable wing-motion, in any direc- 
tion he chooses, apparently independent 
of any but a ver/ strong wind, for hours 
at a time; rising, descending, turning, 
going ahead, at his pleasure, without any 
discernable motive power whatever. 

To solve this problem, I conceive, is to 
take a long step in tbe direction of the 
solution of that other problem, aerial navi- 
gation. F. S. Matteson. 

369* Safety Matches* Knowing that a 
great many vexatious qviestions are satis- 
factorily answered through your columns, 
I should like to know of what material the 
so-called safety matches are made. There 
seems to be a peculiar chemical affinity 
between the head of the match and the 
material on the outside of the box; any 
amount of scratching on any other sul>- 
stance will not ignite the match, and I 
have often wondered as to the composi- 
tion of the two materials used. Can any 
one tell the ingredients and the formula 
for mixing same ? The slightest touch on 
the box will ignite the match, while they 
may be dropped on the floor or any other 
combustible surface without danger of 
their becoming ignited if stepped upon. 
I have never heard of an explanation or 
seen any literature on the subject, and 
believe information on this subject would 
be of general interest. Smoker. 

370. Site of Tdescopes. What is the 
size of the largest telescopes ever con- 
structed ? P. P. 

37J* A Cafs Eye. What is the micro- 
scopic structure of a cat's eye, whereby it 
shines with a greenish light in the dark ? 

P. P. 

372. Typewriter Ribbon. Can any of 
your readers give me directions for mak- 
ing typewriter ribbon ? Amariah. 

373. Cold In the Head. Many things are 
recommended for this, and also for chronic 
nasal catarrh, but I would like to hear 



from any one who has found an effectual 
cure that is not a patent medicine. B. 

374. Sobstaoce of Comets. One theory 
is that comets are made up of meteorites. 
If so, how is it that a star can be seen 
through the nucleus as bright as usual ? 

A E. Route. 

375. Ezoesslve Bfoomlng. Can any one 
tell me what advantage it is to the Judas 
Tree to be clothed with flowers on every 
branch, from base to tip, as it is now in 
May, in the instance of a young specimen 
on my front lawn ? What struggle for ex- 
istence is helped by this excess of flowers? 

Suburb. 

376. SubBtttute for Quinliie. Is there any 
substitute for quinine in treating malarial 
fever ? That remedy does not agree with 
me. L. P. G. 

377t Swelilns of FlogerB* Why do the 
fingers swell in the summer time to a 
thickness greater than that in the winter ? 
During the winter season my ring is fre- 
quently so loose as to be annoying, but 
just so soon as the warm weather begins, 
it becomes very tight, sometimes uncom- 
fortably so. R. I. 

378. IndMdoalB Affecting Flowers. It is 
a curious fact that cut flowers wither and 
die sooner when worn by some people 
than by others. This has been noted by 
the writer. Florists are cognizant of thift 
peculiar condition, and frequently have 
complaints made by their fair patrons that 
the flowers, though guaranteed fresh,, 
••droop after being worn only one eve- 
ning." Others having flowers taken from 
the same lot, may have kept them fresh 
for a week. Does the vitality of the per- 
son wearing the flower produce the effect ? 
If so, how? If not, what is the cause ? 
This is a strange thing, and may be no- 
ticed by anybody. P. S, 



ANSWERS. 

240. Ozysen* The inquirer is perhaps- 
aware that the old way in chemical labo- 
ratories is to derive oxygen by heating 
potassium chlorate (best if mixed with a 
little pure powdered black oxide of man- 
ganese, as less heat is required) in a flask 
over a lamp. But, the operator should 
have practice in a laboratory as the chlor* 
ate is subject to explosion. This, and 
also the manganese dioxide give up readi- 
ly their abundant oxygen. Chemist. 

309, Jerking Can. This jerking motion- 
of which L. D. complains, is not so much 
a question of mechanics, as of judgement 
of the engineer or motorman. This is 
particularly noticeable in street railways- 
operated by moving cable, as it is difficult 
to construct a gripping device that will 
enable a heavily loaded car to start from 
a standstill to the speed of the cable with- 
out some slipping. As the cable system 
is rapidly becoming superseded by elec- 
tricity, in which tbe current is fed to- 
motors under the car, "jerking" is entirely 
the fault of recklessness on the part of the 
motorman, who either puts on the full 
current or the brake, too suddenly. In. 
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the case of steam railwajrs. the sudden 
stoppiDji: or starting is due to poor judge- 
ment of the engineer. Mechanic. 

355. Flfi^roofing ITood. There are vari- 
ous methods, but a ready one is cheap, 
namely, applying with whitewash brush a 
strong solution of fresh potash or even 
lime, — with care not to wet the hands. 
This is only for rougb work, such as fram- 
ing, to retard fire until extinguished. 

Observer. 

356. Hcattng ITater In Qcsanttty* For at- 
tachment to a kitchen cylinder boiler, 
there is a **gas water-back," which will 
heat enough for kitchen purposes or for 
bathing, in a few minutes. It cost me 
eight dollars. Householder. 

356. Heating ITater In Qoanltty* If you 
have gas, there is a so called gas water- 
back that can be fixed to range boiler. It 
will heat the boiler very quickly S. 

368. The Enc^ Sparrow vs. Other Blrcfa. 

At the Arnold Art>oretum, near Boston, 
Mr. Jackson Dawson has a kindly regard 
for the abused little bird and denies the 
alleged driving out of other birds. He 
says: '*The English sparrow is more sin- 
ned against than sinning. They say he 
•drives away the singing birds. I don't 
believe it Certainly not in the arbore- 
tum, where the sparrows, robins, thrushes, 
bluebirds, quail, and all birds work in 
perfect harmony with one another, all do- 
ing their particular part. While he po- 
lices the roadway he also does his share 
in the grub business. I often see him 
tackling large grubs and even caterpillars 
of large size. I like to see this hardy 
little fellow who stays with us winter and 
summer amid storm and sunshine, always 
seemingly contented with his lot and do- 
ing his part of the work. He reminds me 
of those hardy pioneers who firbt came to 
this country and had the perseverance 
and pluck to winter out the storms and 
hardships and build up a nation like no 
other on earth. They came to stay. 

W. M. G. 

359. Incandescent Lamps. The consump- 
tion of current increases after 300 hours' 
burning: therefore the resistance increases. 
The filament thickens by the deposit of 
carbon by electricity upon the filament. 
This helps to lower the candle power, and 
when the lamp gets hot expansion takes 
place, and a certain amount of air gets in 
between glass and wire. This in time 
lowers the vacuum, and, of course, the 
<»ndle power. So says A. Blanks in Eng. 
Mechanic Another says that the current 
-consumed by incandescent lamps generally 
increases for the first hundred hours' use, 
and then steadily declines till the finish. 
This is due to the carbon being wasted 
away, increasing the resistance. The 
cause of wasting of the carbon is presum- 
ably evaporation, just as water evapor- 
ates when heated, although the tempera- 
ture ma}* never reach boiling point. 

Consultant. 

360. Tarnished Brass-work. The method 
of cleaning and relacquering is too long 



and complicated for home work. Better 
regild in the way one follows in renewing 
picture frames. L. B. 

36U The Red Spot on Jtiplter. It is 

permanent but not stationary. No satis- 
factory explanation have I seen. Aster. 

36^ The Red Spot on Jtspiter. When 
the red spot on the planet Jupiter is ob- 
served so as to determine the period of its 
rotation it is found that this period is sub- 
ject to a regular change. Its rotation 
period is therefore growing longer, while 
the rotation period of the planet itself, in 
the latitude of the spot, is a constant 
quantity. Since 1891, the spot, like a 
huge floating island, has traversed some- 
thing like three-fourths of the circumfer- 
ence of the planet in a retrograde direc- 
tion. At the same time the spot has 
slowly increased in length. It was. for 
example, about 32 degrees long in 1897 
and 37 degrees long in 1 896. The rotation 
of the planet is not the same in different 
latitudes. 

According to Prof. Bredichin, the layer 
of quickest rotation is in the middle lati- 
tudes, not near the equator. This con- 
clusion is derived from the observation of 
the relatively small cloud-like masses lying 
in the upper regions of tbe planet's atmo- 
sphere. It is very doubtful whether the 
red spot is to be considered as a cloud-like 
mass. It seems to lie in the deeper levels 
of the Jovian atmosphere, as is indicated 
by appearances when it is near the bor- 
ders of the planet; and small, bright 
objects are often seen above it and its 
surface is frequently veiled by a thin, 
cloud-like screen. Prof. Bredichin con- 
siders it as a solid mass sliding over the 
liquid surface of the planet among the 
lower layers of the vaporous atmosphere. 
It is very improbable that the red spot is 
a sea of glowing lava, and more likely 
that it is a semi-solid crust of some sort. 

Sun. 

362. A Sflhooetle Party. Fasten large 
sheets of paper to the wall ; place the sit- 
ter close to it, in a dimly lighted room, 
with a small lamp near, on the same level 
as head; with a long- handled brush and 
black ink, or any other color, brush all 
around inside of and up to ouUine of 
shadow; then fill in the uncolored space 
after the sitter steps away. Various head- 
gear, bouquets and attitudes, will vary 
the interest Of course, a pencil can be 
used to outline. Amateur. 

363» Hydrogen. There is no more hy- 
drogen than water in ammonium hydroxid 
(NH4OH). Hydrogen may be obtained 
from the action of hydrochloric acid or 
sulphuric acid on zinc or iron. Also water 
(HgO)may be deprived of its oxygen by 
passing steam over hot carbon, and hydro- 
gen be thus liberated. Zinc dust heated 
with slaked lime, liberates hydrogen. 

Grinnell Burt. 

363. Hydrogen. There are many sub- 
stances which contain more hydrogen in 
proportion to the other elements, besides 



water; e. g , ammonia, gasoline and kero- 
sene, and many of the hydrocarbons of the 
**marsh gas" series, besides several gases. 
such as phosphorus and arsenic hydrides. 
Although an easy way to generate hydro- 
gen is by electrolysis, the most common 
laboratory method is by the addition of 
dilute sulphuric or muriatic acid to zmc. 
There are any number of methods, but 
these are the most common. 

Thos. M. Muir. 

363. Hydrogen. Any good chemistry 
will give several ways of making hydro- 
gen, most of them quicker and more prac- 
tical than electrolysis. 

C. William Gross. 

364. Bleached Photographs. That de- 
pends on how they were bleached. If they 
are the regular **bleached photo," i. e, 
bleached with a mercury salt, they may 
be revived with a weak solution of hypo 
in water, but they must be washed well to 
get rid of the hypo. li they are bleached 
from age, the character of the paper used 
must determine the treatment. 

C. William Gross. 

365. LttmiDOUS Paint. In Popular Sci- 
ence News for July. 1899, I gave a formu- 
la for luminous paint in answer to ques- 
tion 43. The paint can be used either in- 
doors or out. C. William Gross. 

36a. SaHing of the Bernard. The only 
supposition is that it is on the principle of 
the aeroplane,— one of the machines for 
aerial na vitiation,— that is, as I under- 
stand it, like the kite, the bird's momen- 
tum taking the place of string. £. K. 

369. Safety Matches. The chemical ma- 
terials separately do not ignite by friction. 
One formula is as follows: Dip splints into 
mixture of chlorate potash 6, sulphide an- 
timony 2 to 3. glue weighed dry i. Paste 
for rubbing surface: Amorphous phos- 
phorous 10, oxide manganese or sulphate 
antimony 8, glue weighed dry 3 to & 
Thoroughly mix the ingredients; the 
chlorate not to be mixed in dry state with 
other materials, but first with glue dis- 
solved in warm water. Spread on with 
brush or spatula. R. Park. 



Blectrioal Bxperta to Meet. 

Messrs. Marconi, Tesla and Edison are 
expected to be guests of the American In- 
stitute of Electrical Engineers, which will 
hold a meeting at Great Barrington, June 
18 to 21. Mr. Marconi, it is stated, win 
for the first time make inland long dis- 
tance wireless telegraph tests from some 
hill top in Lenox, or White Hill in Bgre- 
mont, near Great Barrington. 

The test will be on the second day of the 
convention of the engineers. 

The Marconi station in New York City 
will be on Mount Morris, and the experi- 
ment will be personally conducted by Mr. 
Marconi. The electrical engineers will 
visit the Stanley shops in Pittsfield, and 
the City Council has voted to entertain 
them. It is expected that over 300 ex- 
perts will attend the covention. 
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BOOK NOTICES. 



Animal Activities. Nathaniel S. 
Freoch, Ph.D. 262 pp. Cloth, $1.20. 
LoDgmans, Green & Co, This book is, as 
its sub-title sets forth, a first book on 
zoology, and will doubtless prove to be of 
interest and value to students in this sci- 
ence. It will also make a place for itself 
as a convenient book of reference, for the 
subject is handled in such a clear and 
lo^i^cal manner that the knowledge it con- 
tains is readily available. The book is 
-well printed on good paper and is profuse- 
ly illustrated. 

The Study of Matliematics. By 

Augustus De Morgan. Second reprint 
edition. Cloth; pp. 288. Open Court 
Pub. Co., Chicago. The intention of the 
work is to supply to students, particularly 
those who have not the advantages of a 
university education, the many perplexing 
points not fully explained in the ordinary 
text- book. The object of the author has 
been to notice particularly several points 
in the principles of algebra and geometry, 
which have not obtained their due import- 
ance in many elementary works on these 
sciences. A useful book to students along 
these lines. 

. The Pliilosopliy of tlie Cliristiaii Re- 
ligion. By A. M. Fairbaim, D.D , LL.D., 
Principal of Mansfield College, Oxford. 
The Macmillan Co. This book may be 
descriued as an attempt to do two things: 



First, to explain religion through nature 
and man; and, secondly, to construe 
Christianity through religion. The author 
conceives religion to be a joint product of 
the mind within man and the nature 
around him, the mind being the source of 
the ideas which constitute its soul, the 
nature around determining the usages and 
customs which build up its body. He 
doDS not think, therefore, that any one of 
its special forms can be explained without 
the local nature which begot and shaped 
it, or that its general being can be re- 
solved and construed without the reason 
or thought which is common to the race. 
He sees in religion the greatest of all 
man's unconscious creations, and the most 
potent of the means which the past, while 
it was still a living present, formed for the 
making of the man and the times that 
were yet to be. 

Tiie Science of Meciianics. By Ernst 
Mack. Translated from the German by 
T. J. McCormack. Second revised and en- 
larged edition. Pp. 605. 259 cuts and il- 
lustrations. Open Court Pub. Co., Chi- 
cago. A work goinsi: deeply into the prin- 
ciples of mathematics as applied to me- 
chanics, decidedly a book for advanced 
students. The author considers the 
achievements of Galileo, Huygens, New- 
ton, and other famous mathematicians, 
giving numerous examples of the princi- 
ples laid down by each. A complete and 
painstaking work. 



Tlie Riddle of tlie Universe, by Ernest 

Haeckel. A Review by Rev. William 

Russell Scarritt, D.D., Minister of St 

Peter's Church, St Louis, Mo. Pp. 21. 

1902. Dr. Scarritt is an accomplished 
scholar and metaphysician, a favorite pupil 
and friend of the late Dr. Hickok, whose 
works stand high in American philosophy. 
This Review of Haeckel, directed against 
monism, shows a mastery of the subject, 
and is especially rich in references to the 
opinions of eminent philosophers and men 
of science, bearing on the subject dis- 
cussed. The author exhibits his ability as 
a logician and rhetorician. 

Tlie *' hard lot of the farmer " is one 

of the commonplaces of political discus- 
sion, but few people realize the extent to 
which the farmer has been aided by sci- 
ence within the last decade. In Scribner's 
Magazine for June the remarkable results 
of the Agricultural Experiment Station 
work will be described for the first time 
in a popular manner by W. S. Harwood« 
He shows that a revolution in methods 
has been accomplished through the re- 
searches of one thousand scientific men, 
and that whole regions of the United 
States have turned to raising new products 
through the lessons taught by these sta- 
tions. The article, which is fully illus- 
trated, is a glimpse into *'a book of practi- 
cal magic." 



The Life 
of Pasteur 

An Authoritative Biography by 
the Great Scientist's Son-in- 
Law, 

R. VALLERY-RADOT. 



'*It is a great thing that a good life of 
Pasteur should be written. And M. Val* 
lery Radot has written a good life of Pas- 
teur; good in its presentation of the man 
and his work; good as an animated and 
exciting story of adventures as surprising 
and stupendous as those of the conquer- 
ors of great nations. The reader of 
these pages, even if he begin with no 
scientific knowledge, will gain a clear 
understanding of the most complicated 
of scientific problems, and he will have 
the dramatic / interest in learning of 
them in the o/cler of their development" 
— The J^ondon Saturday Review, 

2 Vols^ bozed« Net $7.50. Prepaid $7.76. 



Mosquitoes 

How they Live: How they Carry 
Disease : How they Are Class- 
ified: How they May Be De- 
stroyed. 

By Dr. L. O. HOWARD,^ 

Chief Entonolofflst off the U. 8. 
Department off Asriculture. 



Dr. Howard is the foremost Ameri- 
can authority on the mosquito and its 
habits. His book is the Book of Tactics 
in the war against the pest, and it is of 
equal value to the student, to the physi- 
cian, and to the practical mosquito 
fighter. Besides its value as the most 
complete and advanced treatise on a sub- 
ject, the importance of which has but 
lately come to be realized, the book is 
full of material that will interest any 
reader. It is science popularized, not 
by being cheapened, but by its own in- 
trinsic interest. 

Profusely Illustrated: 3d Edition. Net $1.50. 
Postpaid $1.64. 



Animals of 
the Past 

BY 

FREDERIC A. LUCAS, 

Of the U. S. NATIONAL MUSEUM. 



From the records in the fossil rocks, 
Prof. Lucas has rehabiliiated the crea- 
tures of millions of years ago. Begin- 
ning with a careful description of the 
processes of fossil restorations, the au- 
thor describes the finding of the extinct 
monsters and the methods of construct- 
ing the huge organisms from the scat- 
tered, and often confused remains. 

The New York Sun says of the work: 
"Many a book on animals of the present 
is less alive than this one on 'Animals of 
the Past.' " 

Illustrated with half-tone photog^phs 
of restorations by Charles R. Knight 
and James Gleeson. 

2d Edition. Net $2.00. Postpaid $2.15. 
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N«wa (rom Proctor's. 

Manager P. F. Proctor's plans for his 
seven prosperous theatres are rapidly 
working into successful operation. The 
permanetit stock company at Montreal bas 
proven so popular that a resident company 
has been established at Albany and will 
be continued during tbe summer. 

It is likely that a peiroaaent company 
will also be established at the One Hun- 
dred and Twenty flftb street Tbe Fifth 
Avenae will keep open all summer, as 
nsufil; that much has been deRnltely de- 
cided. The Twentythird St. and Pifty- 
etghth St , will remain open for several 
weeks longer, straight vaudeville bolding 
sway at the down-town bouse, and stock 
and vaudeville at tbe Plfty-eigbth street 

The introduction of orchestras has also 
proven to be a popular move. The music 
gives B stimulus to the players and tbe 
vaudeville numbers are enhanced in value 
and effectiveness of presentation. Next 
season there will be full orchestras at all 
Proctor theatres. Manager Proctor, by 
the way, is tbe first manager to introduce 
orchestras with continuous performances; 
as be was the first to interlard the drama 
with vaudeville. 

Toothacti* Out*. 
Among all Ihe recommendations for re- 
lief, one is a mixture of morphine and 
arsenic, a very smalt amount (too small to 
be injurious, even if swallowed) mixed 
and taken up with a bit of cotton, with 
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The American Fern Book, 

"Onr Ferns iBtheirHaflnts" 

By WliXARD N. CLVTE. 
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Butbauakaa *iid Cbusob. 

One of the most disastrous earthquakes 
-of recent tinwe Is that t* ported from Rus- 
staQ Transcaucasia. Tbe tono of Shama- 
1m has been practically destroyed, only a 
doeen bouses t>eing left standing, while a 
population of as.ooo has been rendered 
homeless. The number of fatalities Is as 
yet anknown. Over 300 bodies had been 
recovered at the latest accounts. 

To the student of seismic pbenomena 
the interesting and sugFcestive feature in 
the Sbamaka enrlbqnake is that it haa oc- 
curred tn the nelKhborhood of the Baku 
oil district— the most productive field in 
tbe world, not excepting that of Beaumont, 
In Texas. It is, furthermore, a section of 
tbe world wbicb has bitberto been exempt 
from these phenomena. Tbe scientific in- 
'qnirer will search for a cause, for cause 
and effect go together In the scientific 
■analysis of all phenomena. 

Is tbe great natural olt reservoir tapped 
by the oil wells of Baku, on tbe staores of 
the Caspian Sea, located under the site of 
Shamalta, and has the tremendous drain 
of mineral oil from the same caused a void 
and a subsequent shrinkage in the earth's 
crust in that neighborhood 7 The inquiry 
is not far'fetcbed. It is usually assumed 
that water takes tbe place of the oil with- 
drawn from tbe measures, filling tbe vacu- 
um created by the latter's withdrawal, but 
if the water, being more tenuous, should 
find at) independent vent elsewhere, tbe 
vacuum created by the draining of the 
mineral oil would remain, and a shrinkage 
of tbe tinfnpported cmst of the earth 
would naturally follow sooner or later. 

It has been 'suggested that tbe tapping 
of the oil measures in the southern part ol 
California has relieved the mineral oil- 
bearing formations from tbe pressure of 
tbe gas created in them, and the possible 
subterranean gas explosions produced by 
excessive pressure, and thus removed one 
of the supposed causes of earthquakes in 
that section. There may be nothing in 
tbe theory, but it bas been observed Ibat 
the Los Angeles district bas been notably 
exempt from seismic disturbances since 
the oil measures were tapped and vent 
given to the gases generated In them. 
Likewise, the tbeoty that the Shamaka 
earthquake was due to tbe drain on tbe 
petroleum reservoirs In the Caucasus by 
tbe Baku wells may be entirely at fault. 
Bnt the two phenomena seem to Invite tbe 
atlenllon of the scientist, and open a new 
field for the study of seismic disturbances. 
—San Francisco Chronicle. 
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Any one having for sale No. 7. Vol, 
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C. W. B , care of Popular Science News, 
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BreatblDK Under WaMr. 

Some years ago a diver's belmet was 
constructed by Mr. Pleuss with the object 
of euabliagthe divers to be iodependeat 
of an external supply of air. In this ap 
psratus the exhaled carbon dioxide is ab- 
sorbed by caustic potash, wliilst the oicy- 
gen consumed Is replaced by fresb gas 
from a, small portable cylinder communi' 
eating with the belmel, 

A simpler apparatus on the same lines 
has recentlybeen devised byDrs. Desgrez 
and Balthatar, of Paris. The main feat- 
ure of their Invention Is the use of sodium 
peroxide, wbicb was fllscovered in tE6i by 
Prof. Vernon Harcourt. though it has 
been but little nsed, except as a reagent in 
analytical chemistry. Commercial sodium 
peroxide is a yellowish wblte powder. 
which is extremely caustic and possesses 
Strang oxidizing properties, On exposure 
to Uie air It absorbs carbon dioxide in the 
same nay as caustic soda, being converted 
ioto carbonate, whilst on treatmeut with 
water it is decomposed into caustic soda 
and gaseous oxygen. Thus on placing 
sodium peroxide in contact with water in 
an atmosphere that is being breathed, the 
cartiOD dioxide will be contiuually absorb- 
ed and the oxygen renewed by one and 
the same substance. The apparatus ap- 
plying this principle contains a clockwork 
appliance by means o£ which sodium per- 
oxide is made to fall at regular intervals 
to water, whilst the violence of the reac 
lioo is moderated by a refrigerator. The 
apparatus is contained ia a light circular 
t>ox of aluminum, and is coat^ected with 
the helmet by means of two rubl>er tubes. 
With the aid of this "oxygen generator" 
Dr. Balthazar has been able to remain for 
more than halt an hour In an atmosphere 
saturated with sulphurous acid.— Science 

Bow Cbamola Sktns Are Mode. 

The sheepskin is Rrst washed and the 
desh side scraped thoroughly to remove 
the Heshy fibers; then the wet skins are 
hung in a warm room for about a week 
and "sweated." This loosens the wool 
so that most of it caa be pulled out easily. 
The skins are then soaked In milk of lime 
to loosen the reit of the wool and to swell 
ihe libers and split them into their con- 
stituent fibnl?. 

After liming, ilie baT is all removci: 
and^.the absorbed lime is ncutralizeil witb 
biiio or hydrochloric acid, and Ibcsk'n i? 
^pUt iulo two thicknesses. Tlit ouleror 
srain side is usid for the manjf;ic:urc ot 
tliin. fancy leathers used in bookbi;i.H:>:.,' 
etc., while the Hesli s;i!e is made intowusD 



leather. It t) first drenched, then put into 
stocks and pounded until it is partly dried 
and the tibrous structure has become loose 
and open, sawdust generally being em- 
ployed to facilitate the proce s. 

Fish oil is now rubbed upon the skins 
in small quanties. as long as the oil Is 
absorbed. The moisture dries out as the 
oil is absorbed, the skins being huog up 
occasionally and exposed to the air. When 
the skins have absorbed enough oil they 
lose their limy odor and acquire a peculiar 
mustard-like smell, due to the oxidation 
of the oil. They are then packed loosely 
in boxes, where tbey heat rapidly, and 
must be taken out and exposed to the air 
to prevent overheating. During this time 
they give off much pungent vapor and 
turn yellow. They are then washed In a 
warm solution of alkali to remove the ex- 
cess of fat. The oil removed Is liberated' 
from the soapy fluid and sold as "sod oil." 

The skins are next bleached In the sun, 
being moistened occasionally with a solu- 
tion of potassium permanganate, followed 
by washing with sulphurous acid or sodium 
peroxide. The leather is then permanent, 
ly softened and suited for all purposes oi 
toilet or cleansing uses. 



FOR THE 
FERN STUDENT 

The Fern BuilSttn.-E^very Usue con- 
sists of 3a pages with frontispiece por- 
trait of some prominent botanist. Con- 
tains all the latest information about 
ferns. 75 cents a year. Sample free. 
Vols. 6, 7, 8 and 9 — 75 cents eacn. 

Our Ferns in Their ifaunts. -Every 

native species illoitrated, and aU the 
facts in its life history filven. 340 pages 
of text An illustrated key for idenUfy- 
ing and a very full glossary, aas illus- 
trations. Sent postpaid for $3-33. 

Fern Goiiector's Guide.-where to 

find and bow to identify fem^, with a 
chapter on collecting and herbarium 
making. Contains an illustrated key to 
the genera and a check-list of the ferns. 
Of a size to he conveniently carried into 
the field. Cloth, 50 cents. Address 

WILLARD N. CLUTB & CO., 

Publlihcn — ^ BIIHQHAriTON N. V. 
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A Novel Calendar Watoh. 

It not only tells the time like ordinary 
first-class watches, but also tells the day of 
the week, day of the month, the month, 
and changes of the moon, as will be seen 
by the accompanying illustration, which 
shows the exact size. This is a beautiful 
watch, with porcelain dial and black 
oxidized steel case, the fashionable new 
material. It is an elegant and reliable 
timepiece in every way, stem wind and 
stem set, and is guaranty. It usually 
retails at 912.00; but we will deliver it for 
a limited time to any one for 98*oa 




W. STILLMAN, 
108 Fulton St., - - New York 



Bummer School for Teaohere. 

From July 8th to August 5th. 1902, the 
summer school for teachers will be held 
at the Connecticut Agricultural College, 
Storrs, Conn. In addition to the regular 
subjects of ornithology, entomology, ge- 
ology, botany, etc., an important feature 
has been added to the usual schedule, in 
order to make these four weeks the more 
rewarding to teachers — namely, nature 
study for the pure love of nature! aud in- 
struction in the best methods of teaching 
nature studies in public schools, under the 
special charge of Mr. Edward F. Bigelow, 
a well known and most excellent authority. 

Mr. Bigelow will heartily co-operate 
with all the other instructors, will person 
ally conduct numerous field excursions, 
will give eight afternoon lectures and 
demonstrations, and in addition will give 
five evening lectures that are illustrated 
with specially prepared lantern views of 
interesting and delightful objects observed 
in swamps, roadsides, fields and wood- 
lands. ^ 



Reduced Clubbing Rates 

on all 

Papers and Magazines 

Popular Science News, 

IO8 Pulton St., N. Y. 



I NT£ RESTING 
HORTICUI.TURAI, 

FACTS 

Gard^A O Mr wk 4 



Concise, crisp, entertaining articles of 
interest to every garden owner, every 
lover of horticulture or nature— jf«eli«a«> 
Monthly is full of them. Not too techni- 
cal, not dull ; but bright, valuable, prac- 
tical and instructive to the amateur as 
well as the expert. 

Well edited and finely illustrated, ft 
tells how to secure prettier and more 
attractive grounds, gives principles mak- 
ing success certain In landscape or horti- 
cultural work. All subjects are treated in 
a masterly manner, and in a fascinating 
style well calculated to create a greater 
love for nature and her beauties. It is 
full of flower lore. 

The Mstfnificcnt of a native nower or fern 

Colored Plate... «*^" *° **? ***;*• '"x^ **»« 
*^ • accompanying detcriptive 

—"^—^-^ chapter, is a special feature 
alone well worth the subscription price of 
$2.00 per year. Send $1.00 for six months' trial, 
or 20c. for specimen copy. No free samples. 
If yon are interested in hardy trees or 
planta, send iOc. for pretty book full of help- 
ful hints and useful suggestions. It's free 
with every subscription. 

THOMAS MEEHAN & SONS. Publishers 

Germantown, Philadelphia, Pa. 



Binders. We supply a cloth self- binder, 
lettered in gold, that any one can easily 
use. and add the numbers as issued. It 
will hold about twenty four copies, and 
will b^ sent free by mail for sixty cents. 



I New Birdsaf*^ Nature Bool<:s 

fieonf<8»CHoeo9>ceoeofC8»:(ca»o8»>c8»>>:8»^^ 



TREE BOOK. By Miss Julia Rocers. 350 paj^^es, 
with 25 full pafl:e plates m photogravure and 148 
other illustrations. Price. $2 00 

BIRDS OP LAKESIDE AND PRAIRIE. Bv Ed- 
ward B. Clark. With 16 llJusiratitms in Color. 
Price, $1.00. 
This book contains sketches of bird life in the great 
Middle West by one of the country's closest students 
of nature. The author takes his readers afield with 
him and puts them in close touch with the birds of 
lakeside, woodland, and prairie. 

"Mr Clark has found an astonishinj? variety of bi-ds and 
is a mighty hunter— with the operA glass."— Ok/ra^^ Jnter- 
Ocean, 

THE JINGLE BOOK OF BIRDS. By Edward B. 
Clark. t6 Colored Plates. Price. 60 cents. 
This book is for both the children and the elders. 
The lines are not jingles merely, but jingles which 
have a well- rounded purpose, and much of pith and 
point. The solor scheme of the cover is strikingly 
beautiful. 

"The 'Jingle Book of Birds' is a very pretty possession." 
— Ckicagv Evening Journal, 

ABC BOOK OF BIRDS. For children, large or 
small. By Mary Cathf.rine Judd. With non- 
sense rhymes for little ones and prosy sense for 
older ones. 26 Colored Plates Price $[.00. 
Miss Judd, in this, has prepared a book that will be 



a deli(;ht to every child, and will be intensely inter- 
esting to every adult lover of birds. 

"No better child's book can be fourd." - Chicago Rec.-Her. 

BIRDS OF SONQ AND STORY. By Elizabeth 
AND Joseph Grinnell. 16 Colored Plates. 
Price, $1 00. 
These authors are well known as lovers of birds and 
as interesting writers on bird life. They not only 
have made tne feathered kingdom a subject of out- 
door study for many years, but they have been ex- 
plorers in the great field of general literature for the 
purpose of finding all that it holds pertaining to our 
bird friends. 

*'The book, from bej^innini^to end. can be read with pleas- 
ure and profit by 'yountr and old alike. It is a fascinating 
piece of natural Xi\sx,ory , —Pasadena Daiiv .Vftvs. 

BEAUTIFUL BIRD CALENDAR FOR 1902. 

This is the most strikingly beautiful calendar ever 
placed before the public. It is done in red and gray 
upon the most expensive paper. Upon each ot the 
six sheets is a large picture of a bird in its natural 
colors. The bird, in each instance, is characteristic 
of the month with which it is given. Order now. 
Price, 50 cents. 

"This is an exquisite bit of color work."— yV. E. Journal of 
Education. 

BIRDS AND NATURE, Vol. XI. Edited by Wil- 
LiAM Kerr Pigi.ev. Octavo, pp. 238 40 full-page 
illus., by color photography. Price, cloth, $1.50. 
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CONSERVATOKY 
OF MUSIC 

OEORQE W. CHADWICK. Director. 



A merican R otanist 

Tbe first two voitimes of this maf^a- 
cioe contains more tban 150 articles 
and notes nritleo especially 

Por all Lovers of Wild 
Flowers. 

Tbese articles are ab^ilulely untech- 
nlcal and easily understood by the 
general reader. Price 50 cents a vol- 
ume. The next volume will contain 
a series of illustrated keys for identify- 
ing the wild -flowers according to color. 
Subscriptions, 81 00 a year. Vols. I 
and I[ witbayear'ssnbscription, $1.75. 
Sample copy for a btamp. Address 

WILLARD N. CLUTE & CO., 
Pubiiihcri.... Binghamton, N. Y. 



New Projecting Microscope and 
ibined 



WILLIAMS. BgOWN * EAULB. D«i»t. A, ffiB CbMli 






niiKltn of POPUUkK BOIENOE arm ru/KUtH ts maih 



It is Worth 



Your Time 



For 25 CfilltS we will send 
you four {a) regular issues of 

Popular Science News. 

Send us a club of four of 
these introductory subscriptions 
and we will send you a 51.00 
Laufhlln Fountain Pen. 

Send us a club of ten intro- 
ductory subscriptions and we 
will send you a 53.00 Post SeM- 
Filllng Fountain Pen, or any 
one of Scribner's books adver- 
tised on another page. 

This offer afEords our readers 
the opportunity to introduce 
the "best nature publication' 
among their friends. 

The Science Kews Co., 

M FHlUa SL, New York 



HOUGH'S 
AMERICAN WOODS 

First Sight VolumiB m good ■■ new. Throe 
different itylasortventy-flveN&IurAl specimens 
In each book. Will be sold cheap. Good as new. 
S«nd offers to Dr. L, W, PATTON, toS Pultm 
3tr«et, New Ydrk. 



MANUSCRIPTS 

IS DOR HOBBY 

But we also bo; and selt AUTOORAPHS, 

HISTORICAL and WAR REUCS. 



The J. p. fiallaher Co., columbus. o. 
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China, Glass, Anetoot 
Anna, W«, PioDeer, Co- 
lonial. Hlstoricsil. II " - 



r Moand Relics, or An- 
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price llsM (free). 



Davis Brothers, 
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INDIAN Z 
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FLORIDA BUTTERFLIES 
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HERONS 

By DR. R. W. SHUFELDT. 

' iijljtjl^l UBN we come to coasider tbe models for the artist and the sculptor. Id passioK overhead in its tofty and leisurely 

interest that the world at modern times the entire group has been flight on its way to or from its daily 

large takes in certain birds mercilessly persecuted to meet the de- haunts; while there are many who have 

or groups of birds, we do not manda of fasLion; and, finally, the habits been entertained by watching it as it 

jijijtjtjl have to proceed very far be- and characters of the existing members of sought its food, consisting chiefly of Sshes 
- . . .." fore the fact becomes evident the group in various parts of the world are (especially eels and flounders) and ampbib- 
that certain species or families have al- so remarkable that they occupy many a ians — though young birds and small mam- 
ways held a more prominent place in the page in popular ornithological literature, mala come not amiss — wading mldlegin 
popular mind than has been enjoyed by to the constant entertainment of children the shallows, swimming occasionally out 
others. and the older folk everywhere. This last of its depth, or standing motionless to 
For Instance, it is a great deal easier to not only applies to Anglo Saxon readers, strike its prey with its formidable and 
command the attention and interest of bnt obtains among other nations of the sure beak." 

people when we come to describe the globe, as witness the Japanese.— a people In our country we have a very close ally 

habits and habitats of game and song who regard certain species of herons even to this common heron of Europe. It Is 

birds than it is when we undertake to set with veneration, and to destroy one in the Great Blue Heron, a bird that not 

forth our knowledge of tbe Skuas and that country is in violation of the law, only very much resembles it in general 

Guans. It is in the Rrst class that [he and jeopardizes the liberty of Its slayer. appearance, but that likewise possesses 

birds called Herons and their allies most Herons are found In nearly all parts of habits Bhnost identical in nature. A fig- 

■decidedly fall, and be the composition of the known woild, and the common heron ure of this latter species illustrates the 

the audience what it may, the moment we of Europe, the Ardea cinerea, of Linnfeus. present article, and has kindly been fur- 

.commence to tell of the life history of any has long been considered the type species nlshed me by Mr. Geo. E. Moullbrope, of 

of the forcgs constituting this remarkable of the family. This "species," says Al- BHstol. Conn., whose work It represents. 

:groap. that instant we command the ears fred Newton, the eminent British ornith- Our heron is larger than tbe British 

of our listeners. Par back into the earli. ologist, "inhabits suitable localities species, while the largest species known 

est days of our history this interest has throughout the whole of Europe, Africa to me has a wide distribution throughout 

been brought about and is evidenced in and Asia, reaching Japan, many of the Asia and Africa (A. goliath), 

many ways. islands of the Indian Archipelago, and Besides the Great Blue Heron, we have 

All through the mediaeval period in tbe even Australia. Though not so numerous in the United States several typical forms 

Old World when falconry was in vogue, as formerly in Britain, it is still common of the genus, as the elegant (ireat White 

tbe heron constituted the most frequent enough to render a description of it almost Heron; Ward's Heron, which is confined 

quarry of the dauntless falcon in the hunt; unnecessary, and there must be few per- to Florida; and then tbe continental spec- 

-itoftenliguresinheraldry; throughouttime sons who have not seen it rising slowly ies, jtist described, has accidentally oc 

it has been one of tbe favorite feathered from some river'Slde or marshy flat, or curred in southern Greenland. 
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Then, too, we have a group of smaller 
herons, which includes the birds known as 
Egrets, as the Snowy heron, the Louisiana 
heron, the Little Blue heron, the Green 
heron, with its subspecies, Frazer*s Green 
heron, and the American and Reddish 
Egrets. These last have been so perse- 
cuted by the plume hunters, that they are 
practically threatened with extinction. 
Finally^ there are the Night Herons and 
the Bitterns, all very familiar forms to us, 
and all with extremely interesting life-his- 
tories. So it will be seen that the avi- 
fauna of the United States is particularly 
rich in these beautiful bird- forms, while 
still others occur in our colonies, and in 
Cuba and elsewhere. Other most elegant 
types occur in Africa. South America and 
the East Indies, but my space admits only 
of mentioning this fact in the present con- 
nection. One especially beautiful ^heron 
is found in South America. Science has 
in its hands, too, the fossil remains of not 
a few herons that are now extinct, and it 
is very likely that these were as inteiest- 
ing in all particulars as the species still in 
existence. 

Our common little Green Heron is a 
more or less abundant species, and famil- 
iar to nearly every one residing in the 
neighborhood of creeks, rivers, marshes, 
ponds or other bodies of water. Many 
call it the Green Bittern, or simply the 
Bittern, while still a greater number ap- 
ply to it the by no means complimentary 
epithet of Schytepoke. This bird I have 
studied in many localities,— indeed, widely 
separated localities, and I am free to say 
that my delight in observing them in their 
haunts is quite as keen dbw as it was dur- 
ing my boyhood days, manv years ago, 
when the study of birds meant so much to 
me. It is close on to forty years ago, in 
fact, since a copy of "Wilson's Ornith- 
ology" first came into my possession, and 
I read in it the excellent account of this 
well known bird, and what a pleasure it 
was in later years to confirm nearly every 
statement be makes in it. 

Wilson, however, has noted some things 
about the Green Heron not seen by me ; 
for example, be says it breeds "sometimes 
in single pairs, in swampy woods; often 
in companies; and not unfrequently in a 
kind of association with the Qua- Birds or 
Night Herons." For my part, I have al- 
ways found the bird breeding singly, 
though I do not for a moment doubt what 
I have just quoted from this careful and 
truthful observer. What surprises me in 
Wilson's account is that he neglects to say 
anything about the habit the young in the 
nest have when they are molested by an 
intruder. 

In this regard I very well remember my 
first experience, for in climbing up the 
tree to capture the four young ones that 
were about old enough to leave it, I was 
treated to being bespattered with the by 
no means savory and very fishy contents 
of the stomachs of the entire quartet, it 
being the invariable habit of these fledg- 



lings to thus attempt to intimidate their 
assailant and check his further advance. 
But I was a very enthusiastic young or- 
nithologist, and this reception, in my case, 
simply resulted in my capturing the entire 
crew, and making a thorough inspection 
of the construction of the nest. This I 
found to be rather a bulky affair composed 
of small sticks and lined with finer twig- 
lets. 

Many of the larger herons, and some of 
the smaller ones, in various parts of the 
world breed in the trees in communities, 
and these places are called heronries. 
Often these heronries are not far from the 
habitations of man, but more frequently 
they are in the wilderness in the neighbor- 
hood of extensive swamps, rivers or marshy 
places. Much has been written about 
them and they are full of interest for any 
one who delights in the study of nature 
and the haunts of birds. Herons have 
bred in this fashion in confinement, and a 
fine heronry exists in the Zoological Gar- 
dens of London. Formerly, immense 
heronries occurred in many parts of Flor- 
ida, but. be it said to the disgrace of this 
country in general and that state in par- 
ticular, they have been nearly entirely 
wiped out through man's agency. 

Entertaining stories are often told about 
herons, and Mr. Yarrell has given an ac- 
count of a case in w*hich *'a heron struck 
its beak through the head of an eel, pierc- 
ing both eyes, when the eel, finding itself 
unable to escape, curled itself round the 
neck of the heron, so tightly as to prevent 
the bird from breathing and they were 
both found dead in this situation!" An- 
other writer says that during the middle 
ages in Great Britain, the heron was 
"called Heronshow, and not to know the 
hawk from the heronshow was deemed an 
evidence of great stupidity. Hence, we 
have the vulgar proverb, not to know a 
hawk from a hand-saw." 

Among the most interestin^a: forms of 
this family are the bitterns and the night 
herons, but I shall be unable to touch upon 
these here, the limitations of space forbid- 
ding. In closing, however, I must not 
forget to mention two birds that are con- 
sidered to be more or less nearly allied to 
the true herons. One of these is the re- 
markable Boat-bill of the northern parts 
of South America (Cancroma cochlearia), 
and the other the famous Shoe- bill, of the 
Nile, in Africa (B rex). Both of these 
species are of great interest to ornith- 
ologists. 

^ 

Balloon Struck by Llghtnlngr* 
Lieut Hiller, of the German army, was 
experimenting with a war balloon at Augs- 
burg, Bavaria, lately, telephoning his 
observations from a height of 1,600 feet to 
soldiers stationed below, when the balloon 
was struck by lightning. The balloon 
was set afire and destroyed, and Hiller 
fell to the earth striking on his feet and 
strangely enough escaping with only a 
few broken bones. 



Modem Bgg Ck>Ilectioiifl. 

The collection of eggs is a fad as old as 
the hills, and is as popular to-day as ever. 
In fact, of late years the encroachments of 
science upon daily life have ^iven a new 
zest to the pursuit, and raised prices ac- 
cordingly. At one time a collection which 
included the common birds of the state or 
a division of the country was considered 
among the first rank. To-day such a col- 
lection would be laughed at as a boyish 
plaything. The regular collectors desire 
to represent every leading member of the 
bird kingdom, while several hundred pur- 
chase the eggs of extinct and even pre- 
historic birds. The egg of the great 
northern auk, which died out more than 
a half century ago, is now worth anywhere 
from $1,500 to $2,ooa The egg of the 
dodo, which lived formerly in Madc^^as- 
car, is worth several hundred dollars. 
That of the dinoris, a giant feathered 
creature of New Zealand, is worth even 
more. 

From these large figures the prices mn 
down very rapidly. Those of the eagle- 
family are as a class the most valuable. 
The golden edgle*s egg brings $10, the 
bald eagle's $4, the great Swiss eagle $8, 
the snow eagle $8, the Greenland falcon 
$5, the Louisiana kite, $10, the Filipino- 
fish eagle $10, and the fish hawk $1. In 
fact, it may be said that eagles' eggs aver- 
age $7« falcons' eggs $4, hawks' eggs $2^ 
owls' eggs $6, and kites' eggs $3. The 
eggs of the grouse and partridge family 
are very pretty in their markings and 
command good terms. They range all 
the way from 6 cents for the egg of a com- 
mon ruffled grouse up to that of the Can- 
adian grouse at 75 cents. There are igo 
humming birds whose eggs are in the 
market, and although the latter are 
scarcely larger than beans, they brin^ ex- 
ceedingly good prices, varying from 25 
cents up to $10. The eggs of the duck and 
goose family are not of a very higb 
priced variety. 

The cheapest is worth a single cent, while 
one species of the wild duck costs $5. 
There are said to be 150,000 collectors in 
the United States, and the collections run 
from 1,000 to 50,000 eggs. If a collection 
has less than a thousand eggs it is hardly 
worthy of the name. The smallest egg^ is 
that of the Central American humming 
bird, the size of a pea, and the larg^est is 
that of an ostrich. The center of the 
trade was formerly in New York, bat it is 
so no longer. The merchants say that 
the business has been broken pp among 
fifty cities. 
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Coating of Smoke. 
E. G. Clayton, of London, has been an- 
alyzing the incrustation on St. Paul's 
cathedral accumulated there dnrlnor the 
last 200 years by the smoke and dust of 
the city. This crust was nearly an inch 
thick in some places. It was very hard. 
being in fact an artificial stone, composed 
largely of sulphate of lime. 
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Member Royal Geographical Society, Gold Medalist Scottish Geographical Society, Knight of St. Ola/, Delegate to the West 
Indies of the National Geographic Society, U. S. A., etc. Special correspondent "Frank Leslie's Popular Monthly." 

The followiug illustratlooa and description of the volcanic eruption of May Bih, is taken from Prof, Borchgrev ink's article by 
Gpectal permiEsioo of the Franic Leslie Publishing House, New Vorlc. Copyrighted igo3. 



"CTUMAN tragedies so black that print- 
ed words cannot paint them were 
-conclnded by the thousands in the town of 
St. Pierre in those few minutes of destine- 
tion. I beard tbem not from those who 
-escaped, because no one lived to telt the 
tale, not even that mythical prisoner whose 
picture has been so often printed by enter- 
prising papers. St. Pierre, with its towers, 
its houses, its people. Its lovely gardens, 

minutes had all 
■disappeared. A 

heap of atones 
.and the remains 

of walls, dressed 

all which met the 

-«ye. The town 
itself is silualed 

.at ibe crescent 
beach to the 

-southwest of Mt. 
P616e, remind- 
ing one of Na- 
ples below Ve- 

-savins, but neith- 

-«r Herculaneum 
nor Pompeii to- 
43ay in their des- 

-olation present 

-an appearance 

-of destruction so 
appalling as does 
St. Pierre on 
Martinique. As 
I walked among 
the ruins fright 
fill sights came 
iavlew, all speak- 
ing of the sud- 
denness of the 

^>f ihe catastro- co;.»riii„,i»),i» Fi.nk l. li.', 

phe. Tne stench 

which met me was frightful. In ibe inics 
of the caihedral the smell was overwhelm- 
ing. That sweet, sickening odor which 
-only comes from dead human flesh. One 
of our party fainted away. For myself it 
made me deadly sick. On I walked, 
figbling through the ashes under ihe burn- 
ing sun, while mighty columns of smoke 
and steam continued to rise from the crater 
of Mt. PflSe. The sacrifice had been done 
-and offered. But who is he who said that 
St Pierre perished for its sins ? He ought 
also be made to name the city whiL-h de- 
served to be spared I 

In two seconds all human activity, man- 
ufactories, home, hotels, everything bad 
ceased. Some bodies were silting in the 
position in which tbey were at the time 
^eath came. In one place a man was 
found in his office with his pen in one 



band, resting his cheek on the other. In 
a restaurant a father with his wife and 
two children were still sitting around the 
table, looking so much alive that those 
who hrst saw them spoke to tbem before 
tbey realized that tbey were dead. 

At Morne d'Orange, a fort was situated. 
There some four Inch canons bad been 
tbron-n thirty yards away. The statue 
of the Virgin which was between fourteen 



tent The instantaneous force which 
must have ruled is incomprehensible to 
the human mind. As I have already men- 
tioned, the eSect of the burning was pe- 
culiar. I found a boy, bis skin apparent'y 
whole, every muscle showing, and tven 
the color light and healthful. I touched 
bim, with my stick. The charred flesh 
was hard bat within the body was hollow. 
Undoubtedly the sudden explosion of 
gases had burn- 
ed llie people in- 
ternally a 



! tba: 
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and fifteen feet high, moulded in metal 
and must have weighed several tons, bad 
l>een lifted bodily from its pedestal and 
carried some forty feet and hurled to the 
ground. Notre Dame de la Garde, they 
called her. Our Lady of Safety, aud she 
used to stand framed against a back- 
ground of vividly green trees, visible, like 
a watch tower, far out to sea. For many 
yards to the south of the colossal figure as 
it lay prone on the*[rouud a perfect line of 
demarcation could t>e traced between the 
deserted track of ruins and Ihe green and 
flourishing vegetation about iL 

The line began to the soulh of Carbet, 
then curved to the northward until it 
reached the bigb ildge of the mountain 
behind. Un the one side all was gray, 
barren death and desolation, on Ihe other 
all was peaceful and seemingly full of con- 



did without. 

The extt'aor- 
dinary resem- 
blance between 
Ibe conditi(«i of 
tne tomi of St. 
Pierre after the 
first eruption of 
P^l^e and that 
of Pompeii was 
noticed t>y all 
the scientific 
members of the 
parly. The like- 
ness was particu- 
larly striking In 
the TDanner in 
which tbe roofs 
of tbe houses at 
St. Pierre were 
blown off by tbe 
cloud of gas. 
Truly does his- 
tory tepeatitself. 
Twice did Igo 
to St. Pierre, for 
two days I roam- 
' cd in tbe ruined 
city. The first 
time in company 
with Commander McLean, of the United 
States man-of war Cincinnati. He bad 
visited St. Pierre after the first eruption, 
when some houses in tbe center of the city 
were still standing. His ship had been 
lying in the harbor at Fort de France on 
the loth during the second eruption when 
stones rained down on the deck, and he 
told me that even human bones were 
found amongst the ashes on tbe deck of 
the Cincinnati. 

Fine and light as the volcanic ashes 
seemed as they floated in the air, yet the 
total weight that fell on the island must 
have been very great. On tbe deck of 
the Cincinnati the ofhcers measured off a 
square space and carefully weighed the 
volcanic atihes that fell during the period 
of tbe second eruption. It was estimated, 
according to this calculation, that the fall 
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of ashcf weighed about four hundred tons amti of ateam and smoke from P^lee de- oen cloud of smoke Rod steam, black acd 
to the square mile. Annie measnrementt scended suddenly towards us. This had threalenius. while (be Emell of Eitlphar 
were taken at ibe same time of the height been observed on board the Potomac in grew more intense. We ran for our lives. 

It seemed hell itself. All along 
the beach steam rose as the 
bot, flowing mod met the cool 
waters of the Canibfan Sea. 
It seemed as if an evil ghost 
himself lit the fires behind us 
as we fled, and when we reach- 
ed tbe boat the clouds of jet 
black smoke were already in 
Ibe town and tbe snlpbnr smell 
was strong, while a sudden 
. gust grabbed several acres cov- 
ered wllb ashes and brought 
the fine duU up in a whirling 
column similar to ■ water- 
spout, moving with Iremea- 
dons speed in the dtrectioo we 
were nontng. 

A SUMMAKT OF SCIENTIFIC <M- 
SEKVATIONS. 

It is evident that the earth 
crust, above water as well as at 
tbe bottom of the Carribeaa 
basin, is in an excited slate 
and changes are constaatlj 
taking place in its confonn- 
alion. Mount P^l^ on Hai- 
tinique, and Mt. SouSri^re <m 
St Vincent are in sympathetic 
CepioithiriMn, by tnnk Loiic'i i-spuiu Manihiy. relation With each other. When 

INTIRIOR OF FORT AT HOSNE DORANCE. TUKKII'IIID REFUGEES NEAR MT. SOUFKIKRIi. OOfi CeSSes activity the Other at 

once shows a tendency towards 
to which the colamn of sititjke and ashes the bay, and with repeated blowing of empliou. and this volcanic activity ci- 
rose aoove the crater, and it wa.i caku- whistlej warneJ us of the approacbing tends generally, teven to the -aUjacetit ■ 
laleil to be al:tll= more than 
six miles. Among ifae il^Wi'. 
that fell up^n tbe Cincinaaii- 
deck was a Fragment about 
three inches long, and this i: 
was whicb tbe ship's surgeun 
identified os a human bone. 

Commander McLean a^cain 
visited St. Pierre with me on 
the 3ist oC May, and the great 
change which, according to bis 
idea, bud taken place between 
the first and second eruption 
was conspicuous, as no build- 
ings whatever were standing 
on the iiBl. 

On tbe aid of May ] again 
visited St. Pierre with Captain 
Berry, of the Dixie. The vol- 
cano was evidently m an angry 
mood. Tremendous clouds of 
steam shot up from tbe crater, 
followed by a sudden outburst 
of black smoke; also this lime 
we proceeded towards the vol- 

Towaids the northwest on 
tbe gently sloping base of Mt. 
P6\&e columns of steam and 

smoke rose through tbe crev- c»p,ri>M, imj. i>vK,.„k „.,ii.. .^,p„l.r m»,>,u,. 

ices of tbe dry crust. Sudden- T.„g wrkck of a (jatkwav and villa kkar st. piebrk. 

ly the ground near us burst. 

Steam shot up through tbe air, first beau- danger. We at once ran towards the islands where, however, eruptions haw 
tiful and while, then black, and a strong boat, and suddenly from the very spot not taken place during tbe recent disturb- 
smell of sulphur spread about. The col- where we bad been standing burst forth a ances. Many symptoms iodlcale their 
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cnnnnnnicatioti with Ml. P616e and Mt. 
Sotiffriere. This sympathy betneen vol- 
canoes lyiag at a considerable distance I 
can best explain perhaps by tbe homely 
simile of B grtat pot oC porridge boiling 
over a fire. The steam below seeks to 
escape now here now there and bubbles 
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drawn from the actions of the volcano of 
Krakatoa, nheie the eruptions were in 
many ways strikingly like those of P^lte, 
it would seem likely that the recent dis- 
turbances would be repeated at intervals 
for many weeks. Krakatoa, In 1BS3, was 
in a state of intermittent emption for 



rise, burst and fall all over the hot surface . 
It doesn't seem to me at all probable tbat 
the recent eraptions of Souffriire and P^ 
)£e have terminated the present geological 
«vents in the West Indies. 

There evidently still exists a very strong 
pressure below the earth crust in this lo- 
cality. The escape of steam from 
the craters will momentarily light- 
en the pressure, but when the 
molieo conglomerate stiffens a 
fresh outbreak is likely to take 
place wherever the facilities for 
breaking are the best- A great 
outflow of yolcacic mud has taken 
place both at ML P6\te and Mt. 
SonSn^re, bat I did not see any 
ontllow of lava. The volcanoes 
on tbe West Indian Islands ought 
to be studied systematically and 
reports by responsible scientific 
men should be farvfarded from 
lime to time to the proper offices, 
giving a mlnate description of the 
state and behavior of tbe volcano. 
In this way a timely warning 
might be given to the citiiens of 
those cities which lie vi Ithin tbe 
reach of such dangerous neighbors 
as Mt P^16e and Mt. SouSri^re. 
The great possibility of the loss of 
life and property on the one hand 
and the immense value of such 
scientific observations on the other 
are reasons which cannot be 
brushed aside, and which ought to 
«onstitute weighty arguments in 
favor of systematic investigations 
being carried on all over the Wes>t Indian 
Islands. It would be a noble task if the 
United States by such work should en- 
deavor to protect life in this region of tbe 
world, where its bene6c!ent influence has 
already been established. 

The volcano is certainly still in a dan- 
gerous condition. If any parallel can be 



more than fourteen weeks, until the island 
was finally blown into tbe air. 

All elevations in Martinique belong to 
six groups clustering about six ancient 
volcanic centers. La PH6e, Pitons, du- 
Carbet. Ri>ches Carres and Naacltn. Mar- 
in, and Morne de la Ptaine 
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plays a much la^^rpart in eruptions than 
has hitherto been supposed. I do not base 
this belief merely on tbe lightning which 
was constantly Sashing around the craters, 
but from the state of the iron bars and the 
wire, which were lying abont in St. Pierre. 
First of all it is shown by the great in- 
fluence such disturbances have 
on magnetic instruments and I 
believe a study of volcanic prob- 
lems will have to be pursued 
Hlong very different lines from _^ 
those which have hitherto been 
followed by scientists. 

Many of the more luxurloua 
and elabnrate houses were dis- 
tinguished even in tbeir leveled 
ruins by large baths often twen- 
ty feet in diameter and from 
(oar to six feet deep. These 
were now choked with mnd and 
rabble and ashes. In one of 
them we came upon three bodies 
charred and nearly destroyed. 
It was evident Chat these poor 
nretcbes had rushed to the baths 
for coolness and protection, which they 
had tragically failed to Find. In one house 
a liody was found with its head thrust 
deep in a wash basin, while over the basin, 
head and all was a pile of dry, gray ashes. 
In the midst of the chaotic and appar- 
ently complete destruction around us. 



iglil, ISOi, by Frank 



B TWO CBATERS O 



Forty-two distiuct mountain masses be- 
long to the Carbet system alone, while 
P£l£e includes but thirteen. It Is an in- 
teresting fact that Mt. P£l6e occupies an 
area corresponding to that of Mt. ^^tna, 
and like that famous peak it is almost 
unique among volcanoes owing to its mod- 
erate height. In my opinion electricity 



with gardens piled high with debris and 
cellars frequently laid open to the air, we 
would occasionally find a house not ut- 
terly leveled to tbe ground- 
in my official report to the National 
Geographic Society in Washington. I shall 
touch more closely and in greater detail 
upon the electiicil feature. 
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warm days come and tbe geutle rains fall, 
feels tbe "stir of migbt," and straightway 
plans to (bicken ils Irunk and lengtbeo 
branches and twigs and produce seeds for 
a new generation of trees. To IhiR end 
its buds expand and the young leaves 
cojse out into the air and sunshine, and 



Among tbe many different kinds of 
moths tbat rould be seen last summer, was 
one kind, tbe individuals of which were 
"dull leddisb in color, more or less brown- 
tinged, having on the fort-wings two 
obliqce, pale stripes." It is called Clisio- 
campa Americana. The figure shows the 
form and general appearance of the crea- 
ture but not the markings. The female, 
wbith IS a [rifle larger than tbe male and 
more coiispicuou*ly marked, could be seen 
fliUing about wild cherry and apple trees 
early in the summer, and if closely watched 
could be seoD depositing a mass of eggs in 
the form of a broad band about a thin 
twig (Fig. I). 

The eggs were embedded in a glue- 
like substance which, bardening about the 
twig, both held the eggs in place and pro- 
tected them from the weather, Tbe moths 
soon disappeared but tbe egg masses re* 
mained undisturbed through the remain- 
iug summer, the fall, and the winter 
months, and when the first warm days of 
spring came along, from each egg in the 
cluster of about Sve hundred or more, 
crawled a minute hairy caterpillar. The 
buds on the trees were just unfolding, and 
to these the caterpillars immediately found 
their way and instinttively recngniztd 



them as their prey. And now the struggle 
for life began. Tbe tree for nine months 
had been effectively giving aid and com- 
fort to its worst enemy. The molhjhad 
wisely chosen. Her eggs had been care- 
fully laid on the tree that was to furnish 
the food for the caterpillars that were to 
batch fioin Ihcm— her offspring. 
The tree, in the early spring, when tbe 



KIC. I.— TBKT WITH CATERPILLARS. 

in tbi.s case into jaws of the caterpillars. 
Life for tbe caterpillars is merry, for the 
tree sad. The caterpillar eats, drinks, 
and grows big and fai. See Fig. i. To 
provide shelter during the night and dur- 
ing cold and wet weather, he and his com- 
panions, as soon as they bave found out 
tbe nature of their place ot abode, co- 
operate to build a silken tent in the Dear- 
est crotch of the branch that bears the 
twigs on which they were born. (Pig. a). 
To this they retire for rest and shelter. 
From this they march, whenever bunker 
impels them, to their pasture ground. 

As they do their eating for their wbole 
life'time, during this period, most of their 
time, when weather and light permit, is 
spent ia this pleasant occupation. The 
more they eat, the larger they grow: 
the larger they grow, the more they want 
to eat. Against such an onslaught as this 
from such a horde, the tree makes little 
progress towards complete foliation. The 
branch on which they were hatched is 
soon robbed of its leaves. They crawl to 
tbe trunk and out on other branches, 
some here, some there; they let them- 
selves down by silken threads to the lower 
branches. Tbeir tent becomes too small. 
They build larger ones, enveloping the old 
one or build in other crotches. Wherever 
they go, they trail behind the thread of 
silk. This habit secures them against a 
fall tor the thread sticking to the branch, 
suspends them from the branch and en- 
ables them to let themselves down gently; 
it also makes travel over much-used routes 
easier, especially when the routes lie over 
rough bark (Fig. 3) or, in some cases (Fig. 
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4) over grassy strelclics from one tree to 
another. 

This migration to another tree is neces' 
sary, because only large trees furnish 
enough food for the entire colony till all 
are ready to pupate. By this time tbe 
tree is entirely denuded of leaves and 
practically covered over with silken webs- 
(Fig. 5.) Now the caterpillars hunt other 
trees and shrubs In this search, they 
may be seen banging in clumps on small 
weeds, and shrubs, and fences. They 
may not find the same kind ot tree they 
have been feeding on. so they wilt take 
the first thing that comes into their way. 
Now, about the first of June in our local- 
ity, they are ready for tbeir second trans- 
formation—pupation. They find a qoiet. 
protected place, and each spins about bis 
body a white silken cocoon, covered with 
a powdery substance. In this pnpa state 
they remain (or about three weeks. From 
these they emerge into the im^o state— 
i. e., develop into moths — the third and 
last transformation. This is tbe form of 
the parent— the adult form. Now fertilii- 
ation and egg-laying take place, and ibe 
life cycle la complete. These stages are 
shown in Fig. i. The caterpillar bas ac- 
complished his life purpose. The treebu 
spent his time and energy in feeding bis 

Worse (ban this, some of bis own life 
substance and vitality has gone to nourish 
the caterpillar. By this time tbe tree 
ought to be in blossom and exi>endiDg 
energy In providing for a new generalion 
of his own kind, as well as laying up 



stores for his own growth. And tbe de- 
termined effort put forth by the tree, to 
produce fruit is often pathetic. Some- 
times a single little twig will bear an no- 
injured spray of blossoms and a leaf or 
two. All the rest of tbe tree stands out. 
naked, as if dead, in strange conslrast 
with Its neigblKirs clothed in tbe beauty of 



Jul 






POPULAR SCIENCE NEWS 



151 



tb«lr (oliage. (Fig. 5.) Wh«D we leicem- He saw the laiva of IchnenmoD flies in- destroyed early tn the sprtDg, wbile tbey 

ber Ibat leaves are at once tbe month, festiog tbe larva and reports a great de- are small, by bunting the nest on a cold, 

stomach and breathing apparatus of the crease in tbe pest by tbe help of this use- wet day, or in tbe evening when all bav« 

tree the serionsneas of the iree'a mlsfor- fnlinsect IhecaterpUlar ban maoyother retaroed to their tent, or by spraying tbe 

tnce is at once evident. The •one saving natural enemies, but he has evidently in ^ foliage witb a 



FIG. 4 —SILKEN AVKNUES LBAUING 1 

feature Is in the fact that this happens oar commnnlty gotten away from them 
early in tbe season. Before tbe season is ajid.we innst resort to vigorous measures 
s will succeed in putting forth to save'anrBclves from setions tosses. 



a new growth of leaves and so providing 
for its own growtb, but tbe crop of fruit is 
tost In tbe case of wild cberry. which is 
the preferred prey of this teot-caterpillar, 
as we do not use the fruit, we do not feel 
tbe economic effect of tbls plant waste. 
But in the esse of the appl« tree, which Is 
ao seriously infested at places that every 
tree in entire orchards is denuded, the loss 
ID dollars and cents to man is serious. 
And wben tbe wbole area tbat is now In- 
fested Is oonsidered, we feel tbat tbe out- 
took ta gloomy. 

In 1899 the pest was quite Insignificant 
ia our locality. In 1900 tbe increase was 
quite alarming. But this year the num- 
ber seems double tliat of last year. And 
tbey have spread in these BT^cat numbers 
all through the valley of the north and 
west branches and the main stream of the 
Susquehanna, and tbe country eastward. 
Their great ahnndance in tbe apple orch- 
ards and ihe apparent indifference of the 
owners is most deplorable. 

It is evident tbat the balance of life has 
swung to the caterpillar side. The natur- 
al enemies are incapable of keeping in 
check the ravages of the creature. Of the 
birds, even Ihe Baltimore Oriole seems 
surfeited with the caterpillars. While tbe 
photographs were Iveing made for these 
cuts, a Female oriole was seen on a nest in 
one of the trees shown in Fig. 5, pulling 
out caterpillars, pinching them, and wilb 
a shake of the head flinging them aiiide. 
1 have not seen other birds eat auy tbls 
spring. 



Except in Ihe case of high trees, tbe 



Slaurbter of Monkeya. 
There has been an Increase of nearly 
(30,000 in the value of monkey skins ex- 
ported from the Gold Coast and the warn- 
ings issued by past colonial governments 
have t>een unheeded. In 1696 it was re- 
ported tbat during tbe six previous years 
no fewer than 684,768 skins bad been ex- 
ported. It Is only skins tbat are In good 
condition, with few ahot-boles, tbat are 
capable of being disposed of. It is esti- 
mated that during Ibis period as many as 
a million of monkeys have been massacred 
in tbe Gold Coast district alone. 

Heat firom InoandasoMit LIffbta 
It Is a general opinion tbat incandescent 
electric lamps give out comparatively 
small quantities of beat Measurements 
show, however,, tbat of the energy of the 
current only 6 per cent, is turned into 
light; the other g) per cent manifests 
itself as beat Inflammable substances 
near incandescent lamps are readily Igfni- 
ted. If a sixteen- candle power lamp light- 
ed t>y a current of ico volts be immersed 
in a vessel containing 300 grams (loji^ 
ounces) of water. It will bring the water to 



easiest and surest method of exterminating 
the pest Is to cut off the twigs hearing the 
egg-masses in the winter, when leaves have 



A farmer in New York communicated a fallen and the egg-n 



nice observation to the Rural New Yorker. 



Those tbat hatch out < 



1 easily be 
n easily be 



boiling point In an hour. Celluloid near 
such a lamp is inflamed In five minutes. 
These and other experiments of the sort 
direct attention to the necessity of care 
even with electric tights. 



I Plant Circ | 



nV EVKLVN CLA«K HOftCAN. 

CoDsidering the manifold ases made oC 
papjrus by the Egyptians and the e!>teem 
in wbfch It wu held by the ancients gener- 
ally, it is fcingular thai it bas become ex- 
tinct in Us native land, even on ibe banks 
o( the Nll«. where it tlonrished. and that 
tbere is bnt one place where it may be 
seen growing in Its wild slate to day. It 
was our fortune to visit this spot io tbe 
most beautiful of all the Mediterranean 
isles, and to see it growing on tbe banks 
of tbe legendary Anapaa in Sicily, where 
it bos flourished for more than two thous- 
and years. Tbe Anapus is swift and clear 
as crrstal, but very narrow, In some places 
scarcely more than twelve feet in width, 
and in tbe widest, not more than eighteen 
or twenty feet, and it is difficult to Imag- 
ine a more charming effect than that of 
the violet-green feathery plant bordering 
its banks for a distance of a mile and a 
half or perhaps two miles. Seen through 
tbe limpid waters, tbe grasses and aquatic 
plantA that cover the river-bed, are scarce- 
ly less beautiful than tbe statelf plimoae 
plant that, mirrored above them, sways 
and bends, responsive to every air that 
blows, till its fluffy tips droop in the pure 
waters and it rises again in new beauty, 
showering jeweled drops from every liny 
point Tbe stalk grows from nine to 
twelve feet high, is a delicate, tender 
green from root to crowning plume; it is 
eight or ten inches thick at the ground, 
triangular, and tapering towards the top, 
where it ends in a. graceful, sweeping 
fringe. The inner covering of the stem is 
divisible into thin layers and is full of a 
saccharine juice. 

It takes between two and three hours to 
reach tbe papyrus banks I'rom Syracuse, 
and, even If that city was not the most 
interesting of all the cities of the history- 
enfolded isle, days spent there in study- 
ing tbe alien plant would still be red letter 
days, and hours spent on tbe Anapus, 
golden hours. Vegetation is rank along 
its banks, thistles, cane and ailantbos 
growing in wild profusion and tbe tall 
papyrus overtopping them all. Tbe 
waters catching and mQltiplying a thous- 
and beauties, rush on to join themselves 
(or are wedded, an the romantic legend 
has it) to the waters of the Kyane foun- 
tain. This fountain, said to be formed of 
friendship's tears (those of Kyane for the 
lou of her playmate, Kore. who was car- 
ried off by Pluton), is clearer, if may be, 
than the river itself, circular, shaded and 
cool, and abounds in multi-colored speci- 
mens of insect life. Game is plenty along 
the Anapus shores and one catches 
glimpses of sportsmen half concealed 
among the fringe topped papyrus, and 
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meets picturesque groups of peasants re- 
turning to Syracuse laden with its grace- 
ful stalks of tender green. 

Papyrus is almost as closely identiSed 
with the history of Syracuse as are tbe 
poet SImonides, her Greek Theatre and 
her Roman Arena, for it was Hiero the 
Second, who at tbe close of the first Punic 
war, received the plant from Egypt among 
other gifts sent by Ptolemy in recognition 
of valuable assistance offered the Rhodi- 
ans by Hiero, at the lime of a disastrous 
earthquake that nearly destroyed their 
city. The Romans, at the lime, were in 
possession of Sicily, except certain parts 



over which their ally Hiero. king of Syra- 
cuse reigned, and the gift of papyrus 
brought from the banks of the Nile, and 
presented In the name of the Egyptian 
king, to Hiero {who caused it to be planted 
on the banks of tbe historic Anapus) was 
doubtless not without significance. 

Besides gathering the plant for the pur- 
pose of selling to strangers, the Sicilians 
Imitate the Egyptians In the use of its 
stalk. They strip off the outer bark and 
several layers of the skin, tilt tbe liner 
quality growing near tbe center Is reached. 
This they procure iu sheets as large as the 
size of tbe plant will permit. A number 
of these are laid on a flat surface, with 
other pieces across them, then to bring 
ihe sticky secretion to tbe surface and 
cause Che carefully fitted parts to adhere, 
they moisten all with a hot solution of 
flour and water. After being pressed and 
dried in the sun, the result is a strong 
fabric, slightly yellow and showing tbe 
cross fibre. On this the native artists 
paint quaint pictures, usually characteris- 
tic of Sicilian life; tbe picturesque peas- 
ant, the old church from which tbe Sicilian 
Vespers rang out, or tbe carro frescoed 
with religious or mythological subjects 



and drawn by a diminuatlve donkey. 
These souvenirs sell for a good price and 
are quite a source of income to the Syra- 

While the Assyrians resorted to tinted 
clays, hardened by baking, to preserve 
their writings. In Egypt thousands of 
books were written on papyrus. In tbe 
mins of Hercnianenm i.Soo papyrus man- 
uscripts were found. Long after the in- 
vention of cotton paper, papyms was pre- 
ferred — as being more durable— for valu- 
able documents. It was used by the an- 
cients with great economy, and was taxed 
by tbe Roman Emperors. During the 
' "^Iberius tbere was apaper famine 
Senators allotted portions to 
xmrding to their need. 
yptian growers reared the plant, 
but scarcely, so as to keep np 
the price, and at one time, 
during the founding of tbe 
famous Alexandrian library in 
tbe time of the Ptolemies, its 
exportation was prohibited, 
resulting in the use of sbeep 
t skins for writing purposes. The 
papyrus skin nearest the center 
t for sacerdotal writings, while 
nary purposes that nearer the 
nncb coarser, was used. It was 
supposed that the Nile water 
n properties that increased the 
ess of papyrus. 

id other early writers adhered 
ory, which has since been con- 
'allacy. Pliney writes at length 
papyrus and its many uses. It 
y esteemed as an article of food 
imed and served piping hot or 
. Reduced to powder and dis- 
solved in wine, it was taken asA<sadative. 
The glutinous substance In the bark was 
considered to have curative properties, 
and when moistened was used osa healing 
plaster. Cktoking utensils were fashioned 
from the root (which is large and hard) 
and of the bark, mats and sails were made 
and even raiment, it was also twisted into 
rope, and owing to its combustible ness it 
was usel for fuel and sometimes as a cov- 
ering for the funeral pyre. It was not 
till tbe time of Alexander the Great that 
papyrus was generally known in Greece. 



Peat In tbe United States. 
The occurrence and uses of peat are de- 
scribed by Mr. Heinricb Ries in "Mineral 
Resources of the United States," 1901, 
now in press. United Stales Geologicat 
Survey. Peat is most commonly formed 
from a moss, which thrives in moist, north 
temperate dimates. Tbere are probably, 
says Mr. RIes, no large areas of peat in 
tbe United States equal to those found In 
Ireland and northern Germany, but many 
small deposits exist, some of which may 
cover several hundred acres. Except in 
the case of those close to the Canadian 
border, most of these peat deposits are 
probably rather high in ash or mineral 
matter. These impure peats or muck 
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make a very rich soil. The peat is at 
times uDderlatQ by marl, or in rarer in- 
stances by bog iron ore. 

The best known use of pure, or nearly 
pure, peat is as a fuel, but with wood and 
coal cheap no successful attempts have 
been made in the United States to utilize 
it for this purpose. Peat can also be used 
in the manufacture of gas, alcohol and 
charcoal. On account of its fibrous char- 
aater it can -even be successfully worked 
up into paper, cloth or rope. The partly 
deoomposed moi^s has valuable antiseptic 
properties, and under the name of **moss- 
litter*' is sold for bedding ia stables. The 
growing moss is also Ubed as packing ma- 
terial. It is in the three last mentioned 
applications that the successful use of 
American peat is probably to be looked 
for. Curiously enough, peat for packing 
purposes is sent from Holland to the 
United States, where it is used for pack- 
ing American wines, \vhich arc then ex- 
ported to Europe. The peat industry of 
the United States seems as yet not to 
have gotten beyond the experimental 

stage. 

4* 

OultivatlDflr Flower Beds. 

The general gardening public does not 
always recognize that cultivation of the 
soil is not alone for the purpose of keeping 
down weeds and giving a good appear- 
ance to the beds. Farmers harrow their 
corn and potatoes when there is not a 
sign of weeds. Why ? It keeps the soil 
in a better condition for receiving and re- 
taining moisture; it aerates the soil, which 
is essential to the decomposition of plant 
food it contains. Especially is cultivation 
necessary around young and recently 
transplanted plants. The difiference be- 
tween the lisrowth of cultivated plants and 
those not So treated is often remarkable 
and favors the former method. 

The manner of cultivation is important. 
Some men will use the hoe so that the top 
layer of soil is cut off clean and gathered 
up with the weeds that may have been 
the chief object of the hoeing. The sur- 
face remaining will be hard and smooth — 
quite the reverse to what it should be. 
Cultivation should mean a stirring of the 
surface, making it fine. If this be done 
in loamy soil shortly after a rain, it will 
not break into lumps. —Meehan's Monthly. 

New White Lead Procees. 
New York capitalists have formed a 
syndicate to compete with the National 
Lead Co., or lead trust, especially in the 
production of white lead, for use in paint. 
Practically all white lead has been made 
till now by the "Old Dutch process," by 
which the corrosion or oxidation goes on 
slowly for several months. The new con- 
cern has a new patent process which does 
the woik in three days. It consists mainly 
in dividing the lead up into hair- like fibers, 
by forcing it while hot through extremely 
fine holes, thus giving a much greater 
surface for the acid used to act on. 
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COMMBBCIAL V& SCIENTIFIC COL- 

LBCTINQ. 
BY WARREN K. MOOREHEAD. 

The wise man collects for his own 
pleasure. His expenditures, his trips to 
favorite localities that he may personally 
roam over freshly ploughed fields, his 
hours spent in arranging his cabinet dur- 
ing winter evenings arc all labors born of 
love. 

Not so the commercial collector. This 
person cares not for the attractiveness of 
his surroundings. Neither the songs of 
the birds nor the freshness of advancing 
spring appeal to him. If he be out in 
August he heeds not the broad acres 
heavy with fragrant clover. Nature is 
nothing to such a person. He does not 
hunt, he cannot fish. Too lazy to work, 
he ekes out a miserable existence by sell- 
ing the **re1ics" of a vanished people to 
such as may buy. I know a score of these 
men. They render the life of curators 
miserable by thieir frequent requests— 
**buy this*' or ♦'let me sell you that." 
- Speaking of vandals, no state has suf- 
fered more at the hands of reckless, care- 
less mound diggers than Arkansas, and 
especially the "pottery belt" of that state. 
The fine clay vessels found in consider- 
able numbers are highly prized by wealthy 
collectors. Four or five adventurers, trap- 
pers «&d men who have a superficial edu- 
cation and CO regard for science, have 
carried on explorations in the past. A 
number of large collections have been 
made, and perhaps twelve or fifteen thous- 
and pieces of pottery are now in museums, 
in the hands of collectors and otherwise 
scattered throughout the country as a re- 
sult of their labors. No notes, drawings 
or photographs accompany the specimens. 
No reports have been published. One 
simply sees the long rows of ''pots" on 
the shelves and a general label. "From 
Mounds in Arkansas." accompanying the 
exhibit Future generations will have 
only these vessels to study, and our 
knowledge of prehistoric life in Arkansas 
will be more scanty than that of any other 
region of the country. 

The honest, intelligent and careful col- 
lector is a woithy person and one to be 
commended. He knows his region and 
takes satisfaction in that knowledge. He 
places no fictitious value on his cabinet. 
That there is no such thing as an arbitrary 
value on a pipe, tube or jar he is aware. 
He wishes to have his cabinet preserved, 
not scattered, and when he dies, it will 
be of real value to future generations. 

There is no greater fallacy among col- 
lectors at the present day than this— 
specimens have a monetary value. I 
could name several men who have aban- 
doned fairly remunerative pursuits and 



become dealers. Not one of them has 
made a success. They have ransacked 
the graves, mounds and cliff-houses, drag- 
ged forth the humble arts of simple abor- 
igines long since dead and sold them for a 
few paltry dollars. The destruction of 
archseologic testimony wrought by these 
vandals is something beyond compute. 

And yet no one can blame a collector for 
selling his exhibit when be is through 
with It. But he should have in mind its 
preservation. Duplicates may be spared 
from a collection, but to sell all the poor 
objects and keep only the fine injures the 
cabinet. 

No museum needs more single speci- 
mens, or "pretty and perfect relics or 
objects just to show 'art forms.' '* The 
museums are full of axes, celts, pipes, 
banner stones, discoidals, hematites, tubes, 
slate ornaments and ceremonials, pestles, 
hammers, etc. What the museums need 
(as of great value to archseologic science) 
are collections from a special section, in- 
cluding everything found in that locality. 
They want the finds of the village site, 
the studies in unfinished specimens, the 
poor and the good, the imperfect as well 
as the perfect In this regard the col- 
lectors make a great error. Most ol them 
do not save everything, but cling to the 
"pretty relics'* and discard the rough and 
the rude. Personally, I would give more 
for a collection, provided it contained all 
the finds of a certain valley, than for just 
the fine, perfect objects of that valley. 
From a collection of the latter I would be 
misled, for, if I accepted it as indicative 
of the status of culture of the people of 
that valley, I would say that they made 
most beautiful wotks of aboriginal art, 
nothing rude or unfinished being turned 
out by their artisans. In such a state- 
ment I would be unpardonably wrong. 

Correspondents frequently ask this ques- 
tion: What are specimens worth? They 
have no real value. They are worth to a 
museum just what the buyer and seller 
agree upon. The catalogues of dealers 
give not only fictitious values, but no 
museum recognizes them. 

The cash values should be discouraged. 
They are incentives to fraud and conduc- 
ive of destruction of monuments. As an 
instance ot the latter, 1 know a man who 
enjoyed a fair salary as a revenue officer 
in Tennessee, had a small collection con- 
taining pottery, effigy pipes, etc. He sold 
this for a sum— to him large. Immedi- 
ately he abandoned his occupation and 
became active in the destruction of 
mounds and graves. He sold a second 
collection. Today he is worse off than 
when as a government employee he spent 
his leisure hours in collecting for pleasure. 
He has not helped his family and instead 
of accomplishing a desired result, he has 
done archseologic science an injury. 

Suppose a beginning collector or one 
who has spent some years in gathering 
specimens. If this young man wishes to 
accomplish something of real worth in the 



' vorld, let blm fit bimgelf through a liberal 
college edacatioD, folton-ed by a ttro or 
three years course in some tonsenm. Then 
he 19 prepared to occupy a dignified 
position in hia chosen profestiion. There 
are opportnalties (or all who will do this. 
The specimens are gradually drifting to 
the permanent maseums. Every year 
sees new museums founded. Bach season 
an Increasing proportion of archgeological 
cabinets finds its way into permanent 
quarter.^ in fireproof buildings, and there 
these things can tw studied and protected. 
The collector, wbo faithfully preserves 
with correct data the material discovered 
in bis neighborhood, enjoys through many 
years bis arclueologic pursuits, and nhen 
he is through with bis collection presents 
It to a worthy institution, renders science 
a service and perpetuates bis own name. 



The Lower Mohawk Valley is used in 
this and succeeding papers as a term em- 
bracing all that portion of the Mohawk 
river valley from Amsterdam eastward to 
tbe junction of the Mohawk with the Hod- 
son at Cohoes, a distance foflowfng tbe 
nnnoos curves of tbe river in its lower 
portion of about 37 miles, and such con- 
tlgnous territory on either bank of the 
river as was occupied by the aborigines. 
Over this whole region tbe Mohawk na- 
tion in the height of its power held sole 
sway as well as over a much greater ex- 
tent of territory to tbe south, west and 
north. Yet nearly all of the sites of 
camps or the work-sbops and grave 
finds in the region appear of an earlier 
origin, probably dating from tbe time 
when the "River Indians" or Stockbrldge 
t)ianch of the Mabtcans occupied the lower 
valley. Some new finds indeed have an 
appearance of a still greater age. 

The approximate date of the Arst ap- 
pearance of tbe Mohawks in this region is 
quite certain, but regarding the length of 
time the valley was visited and resorted to 
by tbe Mahican people, we can know next 
to nothing ; it may have tieen several cen- 
turies. If the absence ot pottery at the 
camp and other sites be a criterion, it 
would appear that tbe Habicans never 
made permanent vilUge homes here but 
visited the region on hunting and fishing 
trips only. Ot still earlier occupation of 
the region in qnestion, little has been dis- 
closed and no theories paleolithic or other- 
wise, will be advanced In tbis paper, yet 
speaking from the knowledge gained by 
many years' careful search and observa- 
tion of the objects recovered, it appears 
well nigh certain that some autofacture 
must t>e assigned to a considerable an- 
tiquity, iu short of an origin and make 
far antedating any occupation of tbe 
region by the redraan. 

Among these will be mentioned a chipped 
flint of tbe much- discussed turtle-back 
form. This implemeiit, of which an illus- 
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(ration is given. Is rather neatly flaked 
from a greenlsh-coloredflint, and has been 
dressed to a quite symmetrica) outline, 
lis convex surface is about two-thirds 
covered with an unmistakable dendritic 
growth— an ear-mark of antiquity. While 
only a surface find from the western mar- 
gin of the Saratoga Plains, yet from its 
antique form and dendritic patina, which 
does not occur at all on the common sur- 
face-find it may safely ibe classed as tbe 
handiwork of a more ancient race than 
either Mohawk or Mahican. Possibly a 
memento of tbe race that left undisputa- 
ble evidence of its ancient pipe on the 
glacial clay at Saratoga Springs. 

This discovery of an ancient fireplace 
was made in 1EI65. and inasmuch as it has 
been ignored (apparently with design) by 
those who deem it the proper thing to 
deny any and all evidence of the existence 
of man at an early date on the Atlantic 
slope, it may be well to repeat it here. 



quoting from a paper by C. P. Fish, on 
the mineral springs of Saratoga, in Popu- 
lar Science Monthly (May, 1BS1}, page 33. 
Speaking of the High Rock Spring— '-Up 
to 1865 there had never been any attempt 
made to secure ttie flow by artificial means, 
but in that year the proprietors conceived 
tbe idea of removing the tufaceons rock, 
and by excavating to a sufficient deptb 
obtain water of better quality and In 
greater abundance. In accordance with 
this design, the rock, which measured 
four feet in height and about eight in dia- 
meter at the base, was carefnlly removed 
from its original position, and tbe work 
was commenced. After having pene- 
trated the superficial deposits, a layer of 
seven feet of commingled muck and tufa, 
superimposed upon two feet of tufa was 
encountered. Immediately t>elow this the 
workmen found tbe trunk of a Pinos alt>a. 
which measured about a foot in diameter, 
and which was in a fair state of preserv- 
ation. The next stratum was tufa, three 
feet in thickness, below which was two 
feet of drift. Lying immediately below 
this, a glacial clay bed, eighteen inches in 
thickness was found, upon the surface of 
which an ancient hearth was discovered, 
composed of a semicircular row of stone?, 
partially surrounding a quantity of char- 
coal, over which an incrustation of tufa 
was deposited. This circumstance was 
one of particular interest to students of 
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archteology, as it involved the solution of 
a vexed question regarding the time at 
which the fire was kindled, as well as the 
character of the race, and the manners 
and customs of those by whom It was 
lighted." 

Tbe relics ot the Indian consist of the 
numerous surface finds of arrow and spear 
heads, lost in the hunt and chase, and 
occasionally other objects as celts, gonges 
and ornaments. These, esceptiog ibe 
gouges, everywhere abound. Also must 
be included the weapons, implements and 
ornaments found on tbe various camp and 
workshop sites, and in graves accidentally 
disclosed, or by design. The surface finds 
from the hilts and lowlands bordering tbe 
river are very numerous and In general 
are implements of an unusually fine work- 
manship tor this section of the Atlantic 

Arrow heads of nearly every pattern <rf 
outline ever figured in arcbsologic works 
aie fonnd, but long, slim notched forms 
seem to predominate. Ccrt^n reaches of 
country, notably a gmup uf slate hills just 
north of the river in the town of GlenvUle, 
have yielded a surprising quantity of 
arrow heads of beautffnl form and finish. 
Among these occur gnnotcbed trtengular 
arrow heads of unusual slie. This group 
of hills, really a long eminence of slates 
and shales of Hudson River age. Is ser- 
rated by many gullies or ravines, some 
eroded very deeply. Tbe Mohawks knew 
the bills as "Tou-ar e-una," or "the place 
where we dwell together." This hilly 
region most have been an unusually choice 
hunting ground. 

In the river valley proper, with its long 
reaches of flats broken now and then by 
ridges of sand or gravel, many indications 
of the presence of its former inhabitants 
have been noted. Besides tbe ever present 
surface finds, we have the many situations 
on bluffs near tbe bank, where implements 
were chipped— workshop sites. Also oc- 
casional village sites, graves and other 
indications. Some of these features will 
be treated in future papers. 

[Editor's Note.- Among many writers 
there has been confusion regardlne tbe 
terms Mahican (or Mahickan) and Mohi- 
can. Dr. Wm. M. Beaucbamp in "AIm- 



PrehlHtorlo Man In Bffypt. 
Human remains recently unearthed at 
Girga in Egyyt. consist of a continuous 
series extending backward over at least 
8.000 years. The bodies are so welt pre- 
served, oning to the dryness of the atmo- 
sphere in the region and to the perfection 
of interment, that not only can the hair, 
the nails, the ligamenla, be made out, but 
also the muscles and the nerves. In al- 
most every case the brain also is pie- 
served, and the climax has been reached 
in two cases where the eyei, with the lens 
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in good condition, are present, and in 
others which show the limb flexures and 
great splanchnic nerve. 

n» 
An Improvised Spectroscope. 

To anyone interested in the subject the 
following instructions for making a small 
spectroscope at a nominal cost may be of 
use. The finished article, which will be 
nearly identical in theory and principle of 
construction with the modem instrument 
used for the purpose, will serve to demon- 
strate the method of working with a spec- 
troscope, and will show the more conspic- 
uous spectroscope phenomena, such as the 
bright line spectra of lithinm, sodium, etc. 
The requisite materials for putting it to- 
gether will cost about 2s. or 3s., and will 
comprise a prism, a small wooden box, a 
cardboard tube, and one of the small 
toy telescopes, a few inches in length, used 
by children. 

Starting with the box, a cigar box will 
answer capitally; first remove the lid, then 
cut out from the middle of the bottom of 
the box a narrow slit, about 2 inches long 
and }{ inch wide. Over this slit place an 
ordinary microscopic 3x1 inch glass slide, 
cementing it down with coaguline, so that 
the slide will form a kind of window in 
the bottom of the box. On the outside of 
the slide now gum two pieces of dead- 
black paper, with perfectly parallel, sharp- 
cut edges, separated by a small space, so 
as to form a narrow slit. The top of the 
box must now be knocked out, the box it- 
self stood upright on the table, and a 
candle placed in the back of it, with its 
flame on a level with the slit in the glass 
slide. 

The glass prism, which can be purchased 
for a few pence at any optician's, is now 
mounted end up in a piece of cork, which 
is glu*ed to a block of wood of sufficient 
height to bring the prism level with the 
slit If one of the edges of the prism be 
now placed nearly opposite the slit, on 
.looking sideways through the prism a 
narrow continuous spectrum will be ob- 
served. Viewed in this way, however, 
this spectrum will be too narrow to be of 
any practical use, and this is where the 
elat>orate apparatus turned out by the 
optician evinces its superiority ever the 
improvised article by the greater breadth 
given by it to this primary image of the 
spectrum on viewing it through a telescope 
magnifying it about eight diameters. An 
adaptation of this method can be utilized 
by taking a cardboard tube, about 14 or 15 
inches in length, and inserting in one end 
of it the small telescope previously re- 
ferred to. The whole cardboard tube can 
now be mounted on a block of wood or 
any improvised stand that will bring it to 
a level with the spectrum. If the open 
end of the tube is now placed close against 
the prism, in such a position that a clear 
view of the spectrum is obtained in the 
center of the field of the telescope and in 
sharp focus, the apparatus will be ready 
for use.— Drug Circ. 



The New Barton Airship. 

Out of the realm of the visionary and 
into that of the practical, airship construc- 
tion is gradually coming. The kite ex- 
periments of Hargreave, the Australian, 
showing the lifting power of aeroplanes or 
fiat surfaces when propelled against the 
air; and the practical airship or motor 
balloon tests of Count von Zeppelin, the 
German enthusiast, Santos- Dumont, the 
Brazilian, and others, have developed a 
considerable body of reliable data as to 
what can and what cannot be done in air 
navigation; and the rapid improvement of 
the gasoline explosion engine, providing 
large power with small weight, has made 
things possible which were out of the 
question only two or three years ago. 

In Dr. Barton's airship the balloon is of 
the usual **cigar shape." It is 180 feet 
long, 41 feet in diameter and contains 
156.000 cubic feet of gas, with a lifting 
power of about five tons. 

Suspended below the balloon is a long 
car or frame built of tubing like a bicycle 
frame. The motor power is furnished by 
three sets of gasoline engines of 45 horse 
power each. Each set runs a pair of pro- 
pellers, and it is expected that a speed of 
20 miles an hour can be obtained. Three 
sets of aeroplanes are so arranged that by 
tipping them up or down the coarse of the 
machine can be directed upward or down- 
ward, and the lifting power is thus in- 
creased nearly 1,000 pounds. In an ordin- 
ary balloon ballast has to be thrown out 
when it is desired to let the balloon go 
higher, while the gas is let out to allow it 
to descend. With the Barton system it is 
not necessary either to carry any ballast 
or to waste any gas. 

One great trouble with airships, just as 
with submarine boats, has been that their 
equilibrium could not be kept constant 
If a man moved forward or backward, the 
machine would at once be thrown out of 
balance. The Barton balloon provides 
against this in an ingenious way, by hav- 
ing a water tank in each end, the two be- 
ing connected with pipes and a constantly 
running pump. There is a pendulum 
regulation which, when the boat tends to 
tip down forward, for instance, makes the 
pump carry the water from the forward to 
the rear tank, thus equalizing the weight 
and restoring the equilibrium. This de- 
vice works automatically. The balloon- 
ship is to carry enough fuel to keep it in 
the air 48 hcurs at a time. 



f*^ 

A Greek Poem, 400 B. C. Found 
An important Greek papyrus has been 
discovered by the German Oriental So- 
ciety at Abusir near Sakkara in Egypt. 
It contains the dithyramb on the Persian 
wars by Timotheosof Miletus, a poet who 
lived about 400 before Christ, whose name 
only had been preserved. The poem is 
long and is the first specimen of that kind 
of poetry that has come to light. The 
manuscript itself Is the oldest of all Greek 
papyri known. 



Subetitutes for Coal. 

Small householders, dismayed at the 
price of coal, are making ready to use 
gasolene and coal-oil for cooking. Many 
families do their cooking with such fuel 
the year around, but the custom will be 
more widespread this summer than ever 
before. Edward Atkinson's cooker has 
never been popularized, but there are 
several other stoves in which the source 
of heat is a lamp, big or little, and almost 
every year a new oil or gasolene stove is 
patented. 

Art students and others who have lived 
in Paris and practised the economies in 
which the French are specially skilled, are 
not to be alarmed by the prospect of a 
C09I famine. With a pint cup and a ten- 
cent oil lamp the skilled economist in fuel 
can get a very satisfactory breakfast for 
two. In the pint cup the eggs are boiled 
in three minutes, and with the water that 
boils the eggs excellent coffee can be made 
in four or five minutes more. Thus with 
the expenditure of some fraction of a cent 
for oil, the breakfast is made and the coal 
famine goes on unheeded. 

Coke is another substitute for anthracite 
in the open grate, and a very effective one 
for those who know h6w to handle it. 
There are many places where the price of 
firewood is such as to make that fuel 
available as a substitute for anthracite 
coal in the fall, when the whole house 
does not yet require to be heated night 
and day. 

Hard wood at $6 or $8 a cord is perhaps 
cheaper than coal at the threatened prices. 
Prom the end of September to the middle 
of November a house in which there are 
neither invalids nor young children can be 
made wholesomely comfortable with hearth 
fi res dur i ng the day. The cheer and health 
that accompany the wood fire would make 
the coal famine a blessing in disguise. 

Peat, crude or prepared, will no doubt 
come into more use, as in the old coun- 
tries. 
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Aluminum Nails. 
For years, manufacturers have endeav- 
ored to ^nd a cheap substitute for copper, 
particularly for use in making nails. Sci- 
ence and Industry in a recent number says: 
After many numerous experiments and 
trials, an alloy of aluminum has. been 
made, with which nails, staples, and tacks 
can be made to compete with copper. 
Among other advantages claimed for the 
new material, is, that it is not affected by 
the weather, and will not deteriorate. It 
is to be noticed that this quality should 
recommend the nails for use in laying 
roofs, lining tanks, etc., and also that, as 
the alloy is non corrosive and non -poison- 
ous, the new nails ought to find favor 
among makers of refrigerators. When 
the difference in point of number and 
weight is taken into consideration, it is 
seen that aluminum nails are about four 
or five cents a pound cheaper than copper 
nails. 
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isbcd at Alabanda; bence Ibe name a\- 
mandiae, now in use. Pliny describes 
vessels oE tbe capacity of a pint Cormed 
from carbuncles. 
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GMiteti. — The garnet group is both wide 
auU ioieresting. aud altbough considered 
a very commoD mioeral by some, tbeie 
are many varieties that are rarely repre^ 
seated in coUectioDS sod wbicb are uD' 
knon-D to most people. 

Garnets are composed of calcium, mag- 
nesium, ferrous iron or manganese, alumi- 
num, cbronilnin or titanium, and with 
SDcb a complex makeup, tbe variations 
are many in both form and color. Tbe 
names given to same varieties are derived 
from their color, and the colors range from 
white to red, yellow to green, pink and 
black. The name garnet was long ago 
given to a particular shade of color, and 
the association of name and shade led 
people to believe that a garnet must be of 
garnet tint. 

Garnets are divided into three groups, 
and each of these are subdivided accord- 
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tng to composition. Ttie (i) aluminum 
garnet includes grossularlte, pyrope, al- 
mandfte, spessartite. (!) Iron garnet in- 
cludes andradite and ordinary garnets, 
and (3) chromium garnet, uvaiovite. 

Gros*ularile is in color white, pale green, 
amber, yellow, cinnamon brown, and rose- 
red. Cinnamon- stone, or essonite, called 
by jewellers hyacinth, is found in Ceylon. 
The Ruest and most brilliant groups of 
crystals are found in Maine. 

Pyrope is a precious garnet of deep red 
color. The almandine is of lighter red or 
brownish red, and is the variety now most 
used in jewelry. Both these varieties are 
cut encabochon and are then known as 
carbuncle. 

The alabandic carbuncles of Pliny were 
so-called because they were cut and pol- 



Pyrope and almandite are found in Bo- 
hemia and Bavaria, where they are also 
cut and from whence tbey ere expoited to 
many countries. Pyrope pebbles are 
brought up out of Ibe earth by anls in the 
Navajo Indian reservations in New Mex- 
ico, and sold by the Indians to tourists at 
the railroad stations. 

Large sbarp dudecahedral crystals are 
found quite plentifully at Salida. Colorado. 
A garnet that weighed nearly ten luunds. 
and siH incbes in diameter, was found in 
1885 in a encavalioD in West 35lh St., New 
York City, and is now in tbe collection of 
the New York Mineralogica! Club. 

The andradite group includes a great 
variety of colnis. Tbe demantoid is an 
emerald green variety with a brilliant 
lustre and occurs in transparent rolled 
pebbles and io crystals in tbe Urals, and 
is known as "Uralian emerald." Melan- 
He is black, either dull or lustrous. To- 
paiolite has tbe color and transparency of 
the real topaz, but tbts variety is some- 

Uvarovite is a calcium-chromium gar- 
net, and is found lining cavities at several 
places in the Ural. A beautiful roscpink 
garntt in large dodecahedrons occurs in 
tbe State of Morelos, Mei., imbedded in 
crystalline limestone with yellow vesuvian- 
ite. Thin slices of this material have 
been cut and polished for use as lantern 
shades and are effective as sucb. but ex- 
pensive. Large polished columns may be 
seen in tbe New York Museum of Natural 
History. 

Garnets altered into other minerals are 
common; the chlorite garntts of Michigan 
l>eing the best known. Tbe latest find of 
garnets was recently made in Norway. 
The crystals are of simple form, sharp 
and of good size, nicely isolated in a foli- 
ated gaogue of schist, and are very at- 
tractive. A quantity of these specimens 
will be offered in this maiket tbis month. 

Garnet--, a:e artificially obtained with 



difficulty. Garnet is n^ined emeosively in 
Noitb Carolina to bo used as emery and 
as garnet paper. Tbe best cabinet matrix 
specimens having sharp crystals of a rich 
red color imbsddc^d in mica schist occur at 
Fort Mangel. Alaska. Rocks throngb 
wbicb garnet is disseminated as a constit- 
uent part are very tough and heavy. 
There are a number of other varieties 
Ibat might be here defined, but most of 
tbem are of minor importance- 

Melcorilei. -There are a great many 
specimens of meteorites in the museums 
of the wotld, but the bistory of tbe railing 
of most of them is unknown. 

Mr. Mermod communicates to the As- 
tronumical Society of France an account 
of a meteorite found not far from Laus- 
anne, Swilxerland, a short time after its 
fall. Tbe instance is sufficiently unusnal 
to demand notice. On November 30, 
Igor, four foresters were at work when 
they heard above them a noise like ''tbe 
slow fire of infantry" or of "stones ground 
together." Some forty seconds later there 
wdsa whistling in the air not unlike tbe 
noi'^e of "a wheat ria pirn machine," and 
tbe noise of a fall was btard. Tbe men 



searched for the body causing the noise. 
and in searching found a branch of a tree 
lying on tbe ground some thirty feet away 
from its parent tree. 

The tree-trunk was marked with two 
fresh wounds in the bark and the meteor- 
ite that had rebounded was itself found 
about fifteen feet distant It was stilt 
hot. at>out 50° Centigrade, iaa° Fahrenheit, 
by estimation. It had broken in rebound- 
ing and three pieces of it were found. 
The meteorite weighed 705 grams (about 
twenty-one ounces) and its form was that 
of a polyhedron, almost pyramidal. Its 
surface was black and polished, covered 
with a patina half a millimetre in thick- 
ness. The specimen has been deposited 
in the Lausanoe Museum. It u-asapart 
of a larger mas^. evidently, for at various 
places iu the vicinity tbe noise of an ex- 
plosion was beard by different persons. 
some of the places being twenty miles dis- 
tant from the site of the fall. 
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fdcSyhdeDwak. — The ore of this metal, 
called molybJenite, is mined chiefly In 
Arizona and New Mexico, together with 
the deposit found last year in Washington, 
from which some excellent hexagonal 
crystals have been secured. Recently, 
two large deposits of this ore were discov- 
ered in the south bend of Gold Hill 
Mountain, Utah, which will add another 
important mineral to the loug list furnish- 
ed by that state. The production of 
molybdenum in the United States for 1900 
was 32,000 pounds. It is a brittle, hard, 
stivery-wbite metal, difficult to fuse. It 
was long confused with graphite, which 
in the ore it much resembles. Molybden- 
um alloys with tin, lead, iron, copper, 
silver, gold and platinum, rendering them 
harder to melt, more brittle and whiter in 
color. 

EUenville MineB. — The old lead mines at 
Ell-nville, N. Y., so long and favorably 
1 a)*.vn to mineral collectors because of 
the quality of quartz crystals found there, 
is again being worked along two veins of 
zinc ore. The large, heavy slabs of met- 
aliferous gange covered with short crystals 
of clear quartz ore as of yore, are 
thrown out with each blast. The new 
owners hold good specimens at fancy fig- 
ures, but their notions of value are likely 
to change as the specimei^ pile grows 
larger. '' 

The trap-rode quarries at Great- Neck, 
N. J , are yielding some fairly good speci- 
inens of quartz, datolile, heulandite and 
prehnite. 

Gravity Cooling l&achine. 

The gravity apparatus for cooling dwell- 
ings, invented by Prof. Willis L. Moore, 
Chief of the Weather Bureau, patents for 
which were recently set uted, was placed 
in operation for public demonstration re- 
cently. The machine looks like a cylinder 
stove, and the inventor says will in time 
come to be considered as e&sential to the 
comfort of a dwelling in summer as heat- 
ing apparatus in winter. Prof. Moore 
says that the cost of cooling a given space 
with his machine is approximately the 
same as that of heating the same space by 
means of a stove or furnace. Besides 
this, the different uses to which the ma- 
chine may be put are unlimited. He ex- 
pects it to prove of great value to hospitals, 
particularly for reducing the temperature 
4>f wards in which fever patients are con- 
fined and in addition to its use for cooling 
residences and hotels, he says it solves 
the problem of individual cold storage. 

Prof. Moore*s invention, in addition to 
reducing temperatu;:e, washes, cleanses 
and renders the air dry and healthful. 
Hot air, filled with dust, is taken into the 
machine at a temperature of nearly 100 
degrees and expelled almost instantly at a 
temperature of thirty degrees and with its 
relative humidity lessened by more than 
half. The machine operates, as its name 
implies, on the principle of gravity. That 
in, it makes nse of the difference in weight 



between air at a high and at a low tempera- 
ture. It is, moreover, automatic. It re- 
quires no motive power, and is self-ad- 
justing. When the weather is very hot 
the machine works faster than when it is 
onlj- moderately warm, and when the 
weather is temperate, the machine ceases 
its operations altogether. 

Prof. Moore says that as soon as the 
foreigh patents are granted he will make 
public the formula of the composition with 
which the machine is charged. He said, 
however, that the composition contained 
no ammonia, nor any of the usual ingred- 
ients of ordinary freezing mixtures. 
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DOES THE MIND CEASE OBOWINQ? 
BY ROBERT MORRIS BABB. 

The mind and the body, in our present 
mode of existence, are closely related. 
They have much in common. How mind 
is clothed upon with flesh is a constant 
mystery to psychologists. This being 
true, no one has ever been able to describe 
the tie that binds mind and body together. 
Our flesh has certain capacities which 
reach out toward mind and makes its con- 
junction with mind a possibility. Like- 
wise mind has hitherto undescribed capaci- 
ties which stoop toward flesh and share 
with flesh this po<:sibility of union. 

The Child. — At birth, and for some 
weeks following, mind is in a certain 
state of inactivity. What the state of 
mind really is, why it is inactive, we do 
not know. Certain animals come into the 
world with a marvelous store of instinct ; 
or, at least, a few hours are sufiicient to 
develop in them this instinct. Their tran- 
sition from the prenatal condition to the 
larger world is marked by a brief surprise; 
and then the creature is at home. Hu- 
manity is provided with no mental activi- 
ty at birth and with very little instinct. 
The flrst gleams of intellect show them- 
selves in the child's attention, or in its 
* 'noticing things." Some one has said 
that when a mother first secures her child's 
attention by pointing her flnger at an ob- 
ject, in her bands rests the supreme task, 
for years, of educating mind. Another 
has said, **The real birthday of my child 
is when he says * I.' " 

After the dawning of intelligence a par- 
allel growth of mind and body ensues. In 
some children the growth of mind is very 
rapid ; in others, it is retarded. The bod- 
ily condition may have much to do with 
this, though the explanation seldom lies, 
in full, at this point. Some children find 
it harder to get on their feet mentally than 
others. The flrst Ave, or even seven years 
of a child's life give little promise, in some 
cases, of what the mind is capable. 
Sometimes the child has failed to get his 
nervous system well in hand, and is awk- 
ward; most of his strength goes to grow- 
ing; sometimes the proper mental stimu- 
lus is not enjoyed by the little fellow, and 
we call him a ''backward child." He mav 
not be permanently backward. 

The laws controlling mental and bodily 



growth in children are worthy of more 
careful attention than parents generally 
accord them. There is a normal growth 
of the body, secured in the way of health ; 
there is also a normal growth of the mind, 
secured in the way of patient training. 
The danger lies here in two directions: 
there may be the mistake of too much 
training; or there may be no training. 
Which is the graver sin ? I do not set my- 
self to decide, beyond saying that I very 
much fear that overtraining is a supreme 
sin against childhood. The regulation of 
mental stimuli, the introduction of such 
stimuli at the right juncture, are extreme- 
ly important conditions in child-life. And 
it is not possible to lay down explicit rules 
in such matters; for children differ from 
each other from birth. On behalf of all 
young children it is proper to plead that 
they be kept well, if possible, and be 
guarded against excitement due to fear. 
Excitement due to joy is generally a bless- 
to young and old life alike. 

Differences in Mental Capacity. — It 
hardly admits of denial that men are bom 
with differing gifts. Heredity cuts a con- 
siderable figure in this matter. But hered- 
ity is not a fatality ; for much that is in- 
herited may be improved; while much 
can be suppressed, or possibly it should 
be. Until the world grows vastly better, 
most children will find the gifts of heredi- 
ty quite an admixture of desirable and 
undesirable things. Alas, how many sons 
and daughters born to men never realize 
that heredity may be an evil to be fought 
against and conquered nearly every day 
in a life-time! But we should never ad- 
mit that our individuality, though it is 
beset with strong limitations, is neces- 
sarily mastered by heredity or by circum- 
stance. A large part of education is a 
standing rebuke to our weakness at this 
point ; and we are certainly unprepared to 
concede that liberty of choice does not 
belong to us as truly as it ever belonged 
to our predecessors. 

Speaking generally, there is not so wide 
a difference among men in mental capaci- 
ty, as is commonly supposed. Of course, 
I must rule out cases of physical and men- 
tal degeneracy under which disadvantage 
whole nations sometimes labor; and ex- 
ception must be made in cases of mental 
dullness from birth. These cases are 
comparatively few. Most of us are born 
with about the same mental capacity. 
The size of the brain does not differ very 
widely among men. In most men the 
brain, including the network of the ner- 
vous system weighs between three and 
four pounds; and instance after instance 
is recorded of men of splendid mentality 
whose brains were under the average 
weight. The question of mental capacity 
is not settled by the bulk of brain ; still I 
am far from maintaining that there can 
be large mental capacity associated with 
a brain much under normal weight. 

The difference in mental strength so 
noticeable among men is, I believe, far 
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less traceable to native capacity than to a 
wilful Uck of trainiog. Most men can be 
educated if tbey really care to be. Even 
poverty is daily sbown to be no real im- 
pediment to securing an education. It is, 
after all, largely a question of will as to 
whether the mind shall be developed ; for, 
taking a mind of moderate gifts, can any- 
one set a limit to that mind*s capacity 
for improvement ? Every attainment it 
makes, so far from proving the last one it 
can make, prepares the way for some 
other and l.irger attainment. All men 
could not be poets; but more men could 
be poets than are. All men cannot be 
scholars; but multitudes could be scholars 
if tbey chose to be, and yet are not and 
never will be. Let the mind master one 
thing thoroughly, and there goes with 
that mastery a strong confidence that it 
can master just as thoroughly some re- 
lated subject, or some new subject. 

What is Maturity of Mind ?— The mind 
is an organic unity. It has a life of Us 
own. The body is an organic unity pos- 
sessing a life peculiar to itself. The body 
reaches a maturity before the age of 
twenty-iive, in most individuals; though 
some persons grow in height after that 
age. At what age does the mind reach 
maturity? Certainly not at the age of 
twenty- five. Just what do we mean by 
the maturity of the mind ? Do we mean 
that the capacity of the mind reaches its 
destined limit ? Experience does not war- 
rant the conclusion. Do we mean, when 
speaking of mental maturity, that the 
powers of mind are as fully developed as 
we can hope to see them- daring lifetime ? 
This cannot be true, as a matter of neces- 
sity; it may be true as a matter of fact. 
Finally, in speaking of mental maturity, 
do we mean that the habits of mind are so 
fixed as hardly to admit of any departure 
from them ? Of most persons that may be 
true. And where the habits are unfortu- 
nate this fact is calculated to fill us with 
alarm. At about thirty years of age, most 
persons seem to have reached this kind of 
maturity. The mind tends to establish 
habit in all its operations. But to speak 
of mental maturity, in a strictly definable 
sense, as we speak of bodily maturity, is 
unwarranted by experience; or to mean 
by mental muturity that the judgment is 
as safe in its processes as it ever will be, 
is not warranted, for in painstaking men 
the judgment increases in precision with 
the enhancement of the store of experi- 
ence. The fund of common sense ought 
to be always enlarging whether it is or 
not. It is better to leave this idea of 
mental maturity just as indefinite as the 
idea itself forces us to leave it; for changes 
of the most radical nature are constantly 
taking place in mental history after the 
age of thirty, and the established mental 
habits manifest at that age either minister 
to a new mental life, or become practically 
abandoned as non- usable. 

The Constant Temptation to Regard 
Mental Life as *'Fixed" at the Age of 



Thirty. — As I have already stated, mind 
tends to establish habits as modes of its 
operation. These habits begin very early 
in life; but they are more subject to dis- 
turbance and absolute abandonment early, 
in life, than they prove to be after thirty. 
And as everyone is aware, who has con- 
scientiously made the trial of it, a fixed 
habit assumes the strength of "second 
nature." It is not at all infrequent that 
we find persons absolutely skeptical as to 
any possible radical changes in mental or 
ethical character after the age of thirty. 
The skepticism is based on a partial in- 
duction, and is, therefore, unsound. 

We are tempted to regard our mental 
life as "fixed" at thirty, for the reason 
that we regard our mental habits as "fix- 
ed" at that age. And we regard our 
mental habits as "fixed" at that age, be- 
cause we are conscious of a lack of will 
force sufficient to break those habits up. 
As we advance in years, it must be con- 
fessed, liberty of choice in this matter 
either decreases, or our backwardness in 
the use of that liberty increases, which 
amounts to the same thing. 

Mental Growth and Mental Develop- 
ment are not Necessarily Identical. — 
Growth is increase in size in material 
things, and enlargement of scope and 
compass in mind. There is a wide differ- 
ence between the compass of the mind at 
the age of seven, and the compass of the 
same mind at the age of twenty ; though 
the mind at the of twenty may be unde- 
veloped. It has enjoyed growth but not 
development. Development is a complex 
thing,- and brings toward perfection the 
qualities of mind which growth fails to 
bring to their possible height of improve- 
ableness. The ability to reason with care 
is the result of development of the logical 
functions of mind. Long and careful 
training, involving a complexity of mental 
acts, is necessary to a thorough develop- 
ment of the logical powers of mind. It is 
the development of mind, secured at ex- 
treme cost, that frightens away multitudes 
from higher education . And when we come 
to the real test of mental strength, the 
world at large is forced to admit that there 
is a wide difference between developed 
and undeveloped mind. Higher education 
in any department is intricate and calls 
for prolonged effort and real pains ; but the 
result is clear and certain: the develop- 
ment of mind. 

In asking the question, *Does the Mind 
Cease Growing ? I did not des'gn to sepa- 
rate between mental growth and mental 
development; for I had specifically in 
thought growth through development. 

Does the Mind Cease Growing ?— Mental 
life usually increases in volume with the 
increase of years— that is, until the vital 
forces of the body suffer weakening in 
age. And many an aged man not only 
holds his own against the weakness of 
age, but maintains a steady growth in 
mental life. Is it, then, a matter of will 
with the aged as to whether they persist 



in growth ? Not always ; but no doubt 
more generally so than aged people im- 
agine. Indulgence in weakness of any 
kind, and at any time in life, tends to be- 
come habit. How much more is this true 
of the man who feels the vital forces of 
the body all relaxing under the burden of 
years! Mr. Gladstone's battling with the 
weakness^ of ag^ was an example of what 
a man can do after he has reached sixty- 
five. He simply would not give down 
and live in the past. But Mr. Gladstone 
probably kept himself well as a religious 
duty. 

While the mind increases its store of 
knowledge as the 3*ears come and go, it 
may practically cease growing (in the 
sense of developing) before the age of 
twenty. What is called "arrested devel- 
opment" in mental life is simply the 
mind's ceasing to exert its powers in some 
way honoring to those powers Cases 
have been known of men passing through 
college as "first honor men," whose minds 
afterwards .suffered a lapse into "arrested 
development," even where no physical 
failure appeared to account for this. A 
loss of energy and of mental ambition 
seemed to be the explanation. 

So loUg as memory and ability to reason 
characterize mental life, the mind may 
continue to grow. I do not mean to hint 
that you can separate memory from abili- 
ty to reason, or vice versa. All knowl- 
edge is conditional upon memory. All 
accurate knowledge, all accurate reason- 
ing, are conditioned upon accurate mem- 
ory. If the mind is capable of possessing 
itself of something -new, that -fflifid is capa- 
ble of growth. When it loses this ability 
it not only ceases to grow but suffers a 
lapse into weakness. A new book in his- 
tory, literature, science, economics, re- 
ligion, thoroughly read and fixed in the 
mind results in mental growth, whether it 
is read at the age of fourteen or at the age 
of eighty. 

Mind grows by means of mental stim- 
uli — ^something must rivet the attention, 
provoke the reason mg, contribute to im- 
agination, touch the conscience; then 
growth follows. The truth is, every ordi- 
nary man carries within him a mind with 
capacities which may be indefinitely im- 
proved. And is not the period lying be- 
tween the ages of twenty-five and sixty- 
five the period naturally covered by the 
mind's best activity ? The secret of the 
best menial life lies in the constant use 
of the best mental stimuli. 
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Penny-in-tbe-8lot Directory. 
A new modification of the scheme is now 
on the market, in which the book, instead 
of being placed in a box whose cover lifts 
up, the covers of the book are held in rigid 
supports which arc hinged to the top of 
the stand. A penny is dropped in the 
slot, the knob is pushed, and the directory 
can then be consulted. After the desired 
address has been obtained, the book closes 
and locks automatically. 
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may be done. The explanation U simple ; 

tbe clouds are taken on one plate, the 

landscape on another, and the two are 

used in making the print. Tbe method to 

pursue is as follows: 

CLOUDS IN PHOTOORAPHB. First secure the cloud negatives (snap- 

BY D. p. D. shot with wide stop) by pointing the 

One of the best features adding to the camera up at the sky when clouds are 

beauty of the landscape is tbe clonds in plentiful. The light fleecy variety are, as 



1E9 

After determialng the landscape nega- 
tive to be used, choose a cloud negative 
best suited to It. Place the latter in tbe 
printing frame, shade the portion below 
the sky Hue by a slightly moving card- 
board and expose to the light When 
sufficiently exposed, replace the clond 
negative with the landscape negative, 
covering now the portion above tbe sky 
line, giving, as before, a alight movement 
to the cardboard in order lo avoid a dis- 
tinct line, and expose according to the 
density of the negative. 

Upon developing, the print will show a 
surprising improvement near the plain 
high lights of tbe ordinary operation. A 
very little practice will enable the photo- 
grapher to produce an artistic picture from 
negatives promising but mediocre results, 
and this method is satisfactory lor the 
reason that everything shown in tbe fin- 
ished print is a real pbotograpb. and not 
an imitation. 



PHOTOGRAranC NOTES. 

The camera market has stiffened a little 
this year. Cameras that were sold as shop 
worn a year ago for half their original 
price, have increased 35 per cent. In value. 



AS USLALLV TAKEN, 

tbe Eky. This la a feature so stroagly 
brought out In oil paintings, and the vari- 
ous hues lend opportunity to tbe skill of 
the artist. Wbile every amateur photog- 
rapher is cognizant of the fact ttiat distant 
objects require very sbott exposure, many 
plates have been spoiled in trying to get 
the clouds in tbe negatives along with tbe 
rest of tbe landscape. That these at- 
tempts always result in failure is obvious. 
Either the clouds will show and no land- 
scape, or, as is generally the case, tbe 
landscape well brought oat, and no clouds. 
This follows, as a matter of conrse, for 
each requires a different exposure. We 
most, then, conclude that all photographs 
showing faultless detail and having, also, 
clouds in the sky, must have been done by 
some special means. 

Formerly this has been done by intro- 
ducing a "false cloud" in tbe printing 
frame. These "false clouds" are notbing 
more or less than a celluloid Sim so raan- 
uTactured as to have portions of varying 
opacity resembling true clonds. While 
this makeshift may be the means of pro- 
ducing a fairly attractive picture, it is ar- 
tificial, not being a true photograph, and 
therefore not suited to tbe wide-awake 
amateur of to. day. 

Look at tbe two reproductions shown on 
this page, both the same view, one taken 
Immediately after tbe other, but only one 
showing clouds In tbe &ky. It will proba- 
bly be interesting to the many readers of 
Poi'VLAB Science News to know how this 



Two years ago one of the larger camera 
producing concerns began tbe manufac. 
tare bf a camera so small that when folded 
WHITE HiGK-LiGHTS- it would fit the pocket. At once other es- 

a rule, better suited to the average pic- tabUshmente took up the idea and followed 
ture. It is well to have a numberot these '* *'"> varying success. 
cloud negatives, so as to have a variety • * • 

from which to choose. Let us assume The dealers all assert that there is no 



that these cloud plates have been exposed Camera Trust. But ceitainly (here is a 

and developed. It is much easier to use a remarkable uniformity between [be prices 

good developing paper, velox for instance, asked tor cameras of the same grade man- 

which may be used by lamp or gasligbt ufactured by different o 
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LANOUAOB BBTWEBN MAN AND 
ANIMALS. 

BY E. A. MATTHEWS. 

The dictiooary maker is abroad in the 
land, and the shelves of our libraries be- 
gin to groan beneath, volumes wiitten 
about the origin of the language. Not so 
well known, however, is that language 
used to control "Our Little Brothers of 
Silence/* the words employed betweeu 
man and those dumb creatures who can- 
not answer, although they understand us. 

The subject is full of interest to the 
lover of animals. Dogs and cats, cows 
horses, chickens, sheep and pigs, — are 
tbey not members of our family, the dumb 
ones of God's special care? Have they 
not always been, as now, a part of home 
life? Did not our ancestors before the 
dawn of history care for their animals, 
and loVe them next to their children ? 
Perhaps a little study of certain common 
words will aid in answering these interest- 
ing questions. 

Some of them are the names by which 
our ancestors called the animals them- 
selves. Some arc Sanscrit, or early In- 
dian words, some are Greek, some Latin, 
some Teutonic, some Old English words, 
long since obsolete. Max Muller, in 
•*Chips from a German Workshop." says: 
**The commands we give to the horse, and 
onr call to the cow,, are the same used by 
the prehistoric men of our race. In all 
probability, the Arab calls to his camel in 
the same words now, as in the days of 
Abraham or Noah." No doubt many 
ancient names of animals exist to dtry, 
somewhere on the earth, unchanged. 

The dog is nearest to man, and under- 
stands his speech better than all other 
animals. Perhaps because of his almost 
human intelligence, there is no special 
calU or particular word of command for 
him. Whenever he appears in the long 
panorama of human history, we find him 
always the same, in an almost childlike 
relation to the family. The story of Ar- 
gus, that typical dog of the wise Ulysses, 
might be told of many of his fellows to- 
day. When Ulysses returned, weary and 
travel-worn after years of wandering, 
* 'tossed about much on land and sea," he 
found himself forgotten, a stranger in his 
own house, unremembered even by his 
wife. But Argus, the faithful watch-dog, 
heard the **long silent voice of the master, 
drew himself near, fondly licked his feet," 
and with one bark of welcome, and whine 
of feebleness, died of joy— breaking his 
faithful heart with the eflfort to welcome 
him. Such a creature cannot be classed 
with common brutes, but must be talked 
with as from man to man. There is one 
word, used by every race, and understood 
the world over; the exclamation "Sic "em," 
which doubtless means "seek 'em"— and 



comes from the Sanskrit sak, meaning to 
chase, or follow. 

In talking to the horse we find the word 
ho, or whoa, used alike all over the world. 
It is supposed to be the interjection olie of 
the Greeks and Latins, a simple call to 
attract attention, another form of which 
was from Sanscrit yu, meaning to hold 
back. Ho is Old English for hold, and is 
still used in that sense in many countries, 
and is considered to be also the Aryan 
word stop. The words that guide the 
reins are different in many languages, be- 
cause the teamsters do not always guide 
alike. The Englishman and American 
say gee and haw, but as in Great Britain 
the horse must keep to the left, their 
meanings are reversed. The German 
says hoit and hist, the Frenchman, hue 
and dia, the Spaniard, cho and ven aca, 
the Italian gto and veney, all meaning 
about the same, but of different origin. 
But when the farmer's boy says "cope," 
he uses an old Sanscrit word which means 
come. 

The whistle to the horse is the same in 
every race and also calls the cows. The 
child who pets her calf and calls it "bos," 
or "bos.sy," uses the Latin name of its 
race, almost the same in Greek, but when 
she says "co-bos" she uses the Sanscrit 
verb gUy meaning to low as a cow. The 
milker says soh to the cow, which comes 
from the Sanscrit sagh or sah, meaning 
to remain, or keep still. 

The shepherd calls "ca-day! ca-day!" 
as he enters the field, and the sheep come, 
bleating and stumbling, to answer him. 
This call comes from the Old English 
cade^ a lamb, meaning also, tame, or 
gentle. It is curious that this call, like 
many others, is meant for the very young 
of the flock. 

The primitive name of the hog, in early 
English at least, is chuck, hence wood- 
chuck, or wood-hog. This is used in some 
countries as a hog call, but is not universal. 
The old-fashioned western and southern 
cry "Pig-ooy! Pig-ooy!" has no ancient 
tradition, but is again a call for the young. 
Pig is a word found in the Teutonic 
languages, meaning the young of all ani- 
mals, so when the mother repeats the 
nursery rhyme, "This little pig goes to 
market," she means, although she does 
not know it, "this little calf," or "this 
little colt," just as much as the small mem- 
ber of the pork family. The queer ex- 
clamation "St* boy," is used all over the 
world to drive away the hogs. 

The fowl call, "chick!" "chick!" is as 
old as the chicken itself, being the San- 
scrit kuk^ the name of the domestic fowl, 
clearly imitated from the older verb, kak, 
to crow, or cry, from whence the word 
cackle. When the little country girl cries 
"shoo," to scare away the chickens, she 
uses the same word as did Penelope, that 
model of Greek housewives, and she in- 
herited it from her Sanscrit forefathers, 
who said "su," meaning to burl, or drive. 

We must not omit the old world and 



world-wide names given by children to 
the cat or dog, when they say "the meow- 
meow," and "bow-wow." These names 
were given by the oldest races and con- 
tinue unchanged to-day. The word puss 
is said to be an imitation of the spitting of 
the cat. from the Hebrew phis. Kit is 
but a variation of the word cat. and the 
word of command, "scat," is a combin- 
ation of hist and cat. Some authorities, 
however, say it is from the Sanscrit skat, 
meaning, to .«^catter. 

This is a subject that grows upon one, 
and it is to be hoped that some Max Miller 
of the animals will one day tell us more 
about it We know that in the pastoral 
days, when man and his flock lived to- 
gether, and the camel and ass were count- 
ed as children, they understood each 
other, and had a mutual aff<.ction, ahnost 
unknown to-day. Yet these dumb crea- 
tures share our mortal lot; "the whole 
creation travaiU th together." The langu- 
age that unites us should be full of interest 
to every human t>eiag. 
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A LESSON OF THE DROUTH OF 1901. 
BY H. A. CRAFTS. 

Doubtless, to the person living in the 
humid regions of the east, the idea of any 
extensive system of irrigation, either by 
public or private enterprise, looks like an 
impracticable, if not a foolish, thing. Pos- 
sibly this person is not so culpable in his 
ignorance as some living in the arid west 
might think. He has had few. if any, op- 
portunities to study the subject. His 
knowledge, if he has any on the subject, 
has probably come by reading; and irri- 
gation is not a subject that can be made 
interesting to the general reader by simply 
descriptive writing. If he could have the 
thing pracHcfilly demonstrated to him, be 
would very likely take a greater interest 
m It. 

Object lessons are almost indispensible 
in the inculcation of the theory of irriga- 
tion, and one has already presented itself. 
The man who is compelled to buy 00m, 
potatoes, apples, pork, etc., at the present 
time, has the damaging effects of last 
summer's drouth in the middle west re- 
peatedly impressed upon his mind. Where 
the pocket is touched the mind is pretty 
sure to receive 8 perceptible jolt. 

The possibility of the exhaustion of our 
food-producing lands, and a consequent 
shortage of provisions, ha«t been time and 
again ably discussed by our economists; 
but the possibility of a famine from a sud- 
den and widespread drouth does not ap- 
pear to have largely entered into their 
calculations. Our soil resources and area 
seem to have so dazzled the minds of our 
savants that their eyes have been blinded 
to possible disastrous contingencies. Tbe 
one to which attention has just been called 
ought certainly to engage passing tbooghL 
When a drouth, shoit in its duration and 
limited in its extent, can so seriously affect 
the prices of so many of our staple com- 
modities, it would be well to inquire as to 
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the consequences of a drouth extending 
over large areas and throughout a series 
o£ years. Here are some prices prevailing 
in Colorado during the month of Novem- 
ber, 1901 : Corn, per hundredweight, $1. 32, 
wheat, $1.10, potatoes, $1.25, oats, $1.25, 
barley, $1.25, lard, 'is cents per pound', 
and other pork products in proportion. 
These are products taken almost at ran- 
dom, and they by no means include all 
affected by the drouth. The quotations, 
too, are taken at an early stage of the sea- 
son, with chances of further advances be- 
fore another harvest can possibly be gar- 
nered. 

Quite naturally, these high prices inure 
to the benefit of the Colorado farmers. To 
be sure, the farmers do not attempt to 
raise much corn, but what they have 
raised the past season is worth just so 
much more by reason of the drouth in 
Kansas, Nebraska and Missouri. But of 
other crops they have gathered bountiful 
harvests. There is an absolute bonanza 
in Colorado potatoes, and farmers who 
bought farms in the spring of 1901 and 
planted a fair acreage of potatoes, are 
harvesting sufficient tubers to pay for the 
cost of raising the crop, and the entire 
purchase prices of their farms, besides. 

And all this has been accomplished 
through the benefits of irrigation ; for the 
drouth in fact extended to Colorado. The 
summer was hot and dry, but there was a 
general abundance of water for irrigation ; 
hence the prevailing era of plenty and re- 
markable wave of prosperity that has 
swept over the farming sections of the 
state. 

Do not these conditions call for a broad 
and lit>eral study of our economic re- 
sources ? Why should the east view with 
indifference, if not with contempt, the 
question of government aid in the reclam- 
ation of the arid west, when it might mean, 
at no very distant day, the country's sal- 
vation from dire want, if not absolute 
famine ? At least one- third of the total 
area of the United States might be classed 
with the arid lands. In fact there is no 
dearth of lands; all that is needed is a 
water supply that shall be the ineans of 
tbeir partial reclamation, and of creating 
a safeguard against famine by drought 

Even in its comparative advanced stage, 
the system of irrigation now in operation 
in Colorado, will some time be looked 
upon as having been crude, clumsy and 
wasteful. Methods will doubtless be de- 
vised whereby the same water, now in use, 
may be made to afford ample irrigation. 
for double the amount of land. Then the 
land actually under cultivation may, by 
xnore methodical and scientific methods of 
cultivation, be made to produce double 
^he amount per acre that it is now produc- 
ing. Again, the water supply in certain 
irrigation sections, which now appears to 
l3e fully utilized, may be doubled in its 
c^uantity by proper conservation. 

If these things are possible, the imagin- 
^ition can hardly conceive of the vast re- 



sults that could be obtained from a utili- 
zation of the great water supply of the 
northwest, enormous in its proportions 
and unfailing in itf« flow. Should the 
government ignore this question, when it 
may mean the saving of widespread suf- 
fering if not death from actual starvation ? 
It might mean a two-fold saving, also; a 
saving from flood as well as drouth. With 
canals of sufficient length and carrying 
capacity, immense volumes that now an- 
nually devastate the Misbissipi valley 
might be turned aside and made, not only 
to apply directly to growing crops, but to 
fill great storage reservoirs or inland lakes 
where vast quantities of water could be 
held in reservoir for use either on land 
newly reclaimed, or, in the event of a 
shortage, in the general supply. 
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COLOR liOBB. 
BY LORA S. LA MANGE. 

There are but three primary colors as 
pigments, red, yellow and blue. The 
other four colors, green, indigo, orange 
and violet, shown in the spectrum and the 
rainbow, are in art formed out of a com- 
bination of the three primary colors. All 
others, brown, pink, buff, lavender, etc., 
are based upon and derived from the 
seven foundation colors. 

Red is the color of the rose and the 
popp3% of the ruby and the garnet, of the 
flame of fire, and of blood, the life of the 
body. It is the first color that the infant 
notices, and the last that is distinguishable 
at the fading of the day. It is the color 
that sets the bull to raging, and the turkey 
gobbler to fighting. It is the color that 
all savages, all children, all voluptuous 
natures, and all oriental temperaments, 
like best. The Turk wears a fez or skull- 
cap of red ; the cardinals of the Catholic 
Church wear robes of that deep hue 
known as cardinal red ; red clothes Great 
Britain's soldiers, and stripes our country's 
flag. Two bars of red crossed upon a 
white ground is the familiar badge of the 
Red Cross Society, signifying the courage 
of war pledged to the principle of mercy. 
Red is universally regarded as the color of 
warmth and courage. A red flag is an 
open defiance. The day after the battle 
of Bunker Hill , General Putnam caused a 
blood- red flag to be displayed as a chal- 
lenge to the British. On this incendiary 
flag were the words **An appeal to Heav- 
en." The old warrior could not have 
given a more expressive token of his fight- 
ing mettle. 

Yellow, red and orange are the three 
bright colors. When intense, yellow is 
the most dazzling and brilliant of all. It 
is the color of bright gold, and of the blaz- 
ing sun. It is the color of ripe com, and 
ot the wheat* fields at harvest time, when 
the bread of the world is being garnered 
in. For these reasons it is counted as a 
symbol of wealth and power. Yellow is 
the color of those household pets, the 
canary and the goldfish, and of those grate- 
ful tropical fruits, the banana and the 



lemon. It is the badge color of the equal 
suffragists, who believe the golden rule 
was meant for all human-kind, and not 
merely the masculine half of it. Yellow is 
the mourning cloth of the Egyptians, and 
the sacred color of the Buddhists, which 
their priests must wear in robe or cloak. 
It is a terrifying color when we see it in 
the form of a floating yellow flag, for it 
tells then of pestilence near at hand. One 
of the most fateful and spiteful of rivers, 
crooked and tortuous, constantly breaking 
into new channels, or inundating its banks, 
is the famous Yellow River, of China, 
itself the '^yellow empire." And of all 
diseases, none is more dreaded than yel- 
low fever, the * 'Yellow Jack" of the tropics. 
Blue is held to be the color of truth and 
constancy. It is the color of the sky, the 
lake and the sea. Those who secure the 
prize, or win the race, wear a blue ribbon 
m token thereof. The oldest and most 

• 

exclusive families are spoken of as * 'blue- 
blooded." Blue is one of the most becom- 
ing colors for the blue- eyed maiden to 
wear, and she, herself, never lacks for 
admirers. Our soldier boys wear the blue, 
and it forms the field for the stars of our 
flag. It is called the coldest of colors, and 
the hardest for artists to manage success- 
fully. Nevertheless, next to red, it is the 
most popular color. 

Orange occurs the least often of any 
color in nature. It is an exceedingly 
warm, rich color, gorgeous in effect, but a 
little goes a great way. We would not 
wish to part with the glowing tiger lily of 
our gardens, or the red- gold of the lus- 
cious orange, or the brilliancy of a flkming 
sunset; yet it is the color that we tire of 
soonest, that is the most trying to wear, 
and the hardest to combine harmoniously 
with other shades. Orange is the badge 
color, also, of the Orangemen, or Protes- 
tant Irish, and its wearing has often pre- 
cipitated a lively scrimmage among our 
hot-headed brethren of Erin's isle. 

Green is the paradox among colors. 
The most honored, and the most despised. 
It is held to be the symbol-color of incon- 
stancy, of fickleness and of jealousy. No 
bridegroom, no bride, would choose green 
as the color of his wedding suit, or her 
wedding gown. It is thought so baneful 
physically, that many will not wear green 
garments or sleep in a green papered 
room; and it is a remarkable fact that 
nearly all green dyes are intensely poison- 
ous. We term an awkward, ignorant per- 
son '*green," and call unripe and un- 
wholesome fruit **green" also. On the 
other hand, any of us would like to have 
our pocketbooks stuffed with greenbacks. 
A green turban among the Mohammedans 
is a badge of honor that its possessor is 
fanatically proud of, for it denotes that 
the wearer is descended from Fatima, the 
daughter of Mohammed himself. Every 
patriotic Irishman is ready to swear by 
the Emerald Isle, and, if a Catholic, to 
don on St. Patrick's Day the green ribbon 
that is the badge of Ireland's patron saint. 
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The first lady's dress ever worn, and 
the first gentlemen's suit ever made, were 
both of green material, a fine dark shade 
of fig- leaf green. An odd thing about 
green is that nature uses it in summer in 
ultra-lavishness, bat only as leafage, or 
such lowly blossoms as those of the grasses 
or sedges. She abhors it for flowers, pro- 
ducing a green-petaled flower only at rare 
intervals and under protest And save in 
the greenish anger of an approaching 
cyclone, or in some evening skies, nature 
never paints her sky or clouds with green, 
though she uses every other color in her 
sunset and sunrise skies. 

The dyer's art deals with indigo, said to 
be the first color produced artificially. 
When a person has a fit of the "blues," 
his feelings are of the deepest indigo. 
England clothes her sailors in indigo or 
**navy blue." This deep shade is the 
color of storm clouds, and of waters lashed 
by a gale. Fittingly enough, the old 
Romans took this color of terror and storm 
as their mourning color. 

Violet is the symbol of sadness. In 
Turkey it is the color of full mourning. 
In America and Europe it is used to lights 
en black, in the sense of secondary mourn- 
ing. This hue is the color of the violet, 
the most loved of flowers, and, as the em- 
blem of the great Napoleon, the pride of 
the French nation. Violets are seen on 
French bonnets, in French gardens and 
in French drawing-rooms. The Empress 
Eugenia, then Countess de Gusman, deli- 
cately made public her betrothal to Napo- 
leon III by appearing at a grand ball in a 
superb gown of rich violet elaborately 
decorated with clusters of those dainty 
flowers. Violet or purple is one of the 
richest of colors, and 'Toyal purple" could 
at one time be lawfully worn only by those 
who wore a crown. The old royal purple, 
or Tyrian purple, was produced from a 
small shellfish of the Mediterranean Sea. 
Each tiny moUusk produced but a single 
drop of this purple dye. As these small 
shellfish became thinned out, while the 
demand was greater than ever, the price 
of this almost unprocurable dye rose until 
enough to color a single pound of silk or 
wool cost more than a hundred and fifty 
dollars. Modern chemistry produces the 
same rich color at the cost of a few cents! 
Neither white nor black are colors. 
When all the colors are united in a single 
ray of light, it becomes white. Thus 
white stands for fullness or completeness, 
also for peace and purity. A white fiag 
is recognised as a flag of truce all over the 
iVorld. A white ribbon is the badge of 
the greatest temperance society the world 
has ever known, that of the W. C. T. U. 
The Chinese use white as their mourning 
color, but the rest of mankind use it on 
the occasions of weddings and feasts, and 
scbool-g iris graduate in white. Bonarsays: 
**The babe, the bride, the quiet dead. 
Are clothed in white raiment all ; 
Wear the one badge, the one fair hue. 
Of cradle, shroud and bridal hall." 



Black is the color of negation, for it is 
caused by the absorption of all the rays of 
light. Black stands for woe, for trouble, 
for humiliation, evil and error. In the far 
East It is the badge of servitude and deg- 
radation. With us it is the symbol of 
mourning. The sorrows of the ages have 
been heaped upon the black man. The 
black plague is the most terrible pestilence 
that ever raged. The black flag of the 
pirate means robbery and death. The 
witch's cat was believed to be black with- 
out a white hair on it, and the Devil him- 
self is painted black. So that superstition, 
prejudice and custom unite in making 
black the scape-goat of the colors. 
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Yellow Fever and the Moaquito. 

Some curious and even amazing inform- 
ation comes from Havana as to the disap- 
pearance of yellow fever through the 
eradication of the mosquito. The average 
number of deaths annually from yellow 
fever in . Havana, has. through a long 
series of years, ranged around 300. In 
the year that followed the beginning of 
the war on mosquitoes there were but five. 
The idea that these * 'terrors of the night" 
are the sole carriers of the yellow scourge 
is not new. 

It was put forth definitely By Dr. Fin- 
lay at least twenty years ago. Even now 
it is doubtful if it would have received any 
attention from medical men or the health 
boards if it were not for similar results in 
another field. The work of Major Ronald 
Ross, of the distinguished Dr. Koch, and 
especially of an untiring band of Italian 
bacteriologists, -has conclusively demon- 
strated that the mosquito is the infecting 
agent in malaria, intermittent fever, and 
ail its varied forms. 

A year ago the army authorities at 
Havana threw aside the usual (and useless) 
precautions against yellow fever, and be- 
gan a merciless campaign for the exter- 
mination of the mosquito there, with a 
view of testing Dr. Finlay's theory as to 
yellow fever. The methods were simple 
and direct. Every yellow fever victim 
was isolated from possible contact by 
means of netting, the house thoroughly 
fumigated, and the insects, so far as pos- 
sible, killed off. Bogs and stagnant pools 
were filled up. Kerosene was employed 
freely where filling was found too ex- 
pensive. 

Ponds were stocked with surface feeding 
fish, which ate up the larvse as soon as 
laid. The result is indicated above. In 
another year yellow fever will be as little 
known in Cuba, and we hope in all the 
rest of the world, as smallpox is in well- 
bred places now. Concurrently with the 
disappearance of the chief scourge of the 
tropics will go the second— malaria. The 
variety of mosquito which carries the one 
disease does not carry the other. But the 
two may breed in the same pool ; the only 
safe way is to kill all mosquitoes. — Har- 
per's Weekly. 
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THE NATUBB AND VALUB OF PAIN. 
BY EDWARD C. HILL, M D. 

The seat of all pain is in the brain, 
although the brain is itself nearly insensi- 
tive. The sensory nerves carry impress- 
ions to this organ from the internal and 
external surfaces of the body, and in a 
less degree from the bones, joints and 
deep tissues generally. The afferent nerve 
fibers of common sensation are separate 
and distinct from those of touch, tempera- 
ture and special sense. It is the excessive 
or abnormal stimulation of the plexiform 
nerve endings of common sensation that 
ordinarily gives rise to the sensation of 
pain. 

In anesthetic conditions, whether it be 
from organic paralysis or from hysteria, 
the nervous connection between the cen- 
tral sensorium and definite areas of the 
periphery is lost or suspended, so that a 
needle may be run under the nail or the 
skin be burnt with a red-hot iron, without 
the subject suffering any pain. 

The perception of pain is commonly re- 
ferred to the extremity of the affected 
neuron, though the exciting cause may 
be, for instance, pressure on th^ nerve in 
its course by a tumor or scar tissue. Thus 
the sciatic nerve runs from the buttock to 
the heel, and in sciatic disease pain may 
be felt only at the termination of the 
nerve branch in the heel. Disease of the 
spine is often manifested first by pain at 
the spinal nerve endings in the front part 
of the abdomen. Again, after an ampu- 
tation, the transected nerves sometimes 
become bulbous and painful, the pain be- 
ing referred curiously to the portion of 
the limb that has been cut off. A moder- 
ate irritation is frequently noticed, not at 
the site of the causative lesion, but at 
some other more sensitive area in the db- 
tribution of the given nerve ; thus an early 
manifestation of hip joint disease is pain 
in the knee. 

The reflection of an irritation causing 
pain up one branch of a nerve and down 
another is of very common occurrence. 
The pain occasionally felt in the eye on 
eating ice cream is explained by the face 
that the trifacial or fifth cranial nerve has 
three main divisions, the ophthalmic and 
superior and inferior maxillary ; and irri- 
tation of the second or third, through a 
tooth, for instance, is reflected to the dis- 
tribution of the first branch. In a similar 
manner a decayed tooth may be the excit- 
ing cause of earache; wax in the ear, of 
pain in the shoulder; and heart disease, 
of a numb pain down the inner side of the 
left forearm. The sensation of pain is 
even at times projected, as it were, out of 
the mind to some part of the body: as 
when one sees an injury about to occur to 
another person, a sharp twinge may be 
felt in the member or part of the observer 
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that appears likely to suffer trauma in the 
observed individual. 

The precise causal nature of pain varies, 
of course, with special conditions. Thus, 
headache is an irritation of the meninges, 
or membranes covering the brain, by exo- 
genous or endogenous poisons circulating 
in the blood, by changes in the volume 
and force of the circulation, by the press- 
ure on or entanglement of sensory nerve 
fibers by tumors, depressed bone, or cica- 
tricial tissue following past inOammation, 
etc. Neuralgic pain has been defined as 
the **cry of a nerve for pure blood," and 
the substratum of much physical suffering 
is merely malnutrition. Even in pressure 
pain the interference v.'ith normal cell 
changes in the region mechanically in- 
volved cannot be excluded. 

The degree and character of pain is 
modified obviously by the nature of the 
cause. Inflammatory pain is generally 
constant and severe, with loss of function 
and other signs of inflammation, and is 
increased by firm, deep pressure. Non- 
inflammatory pain, as a rule, is remittent 
or intermittent, and is relieved or not 
augmented by deep, steady pressure; in 
contractile pains, such as those of labor, a 
rhythmical recurrence is noted. Neural- 
gic pains are shifting and intermittent. 
Referred or reflex pains, due to lesions at 
other points having the same or related 
nerve supplies, are not affected by pres- 
sure, but are characterized by cutaneous 
tenderness in the same area as the pain. 
Hysterical pain is usually burning in qual- 
ity and is subject to suggestion. At the 
onset of most acute infections the toxemia 
is manifested by general pain, soreness 
and malaise, often with an initial chill 

The type of pain is also characteristical- 
ly altered according to the kind of tissues 
involved. There is constant aching in 
muscular pain. In bone affections pain is 
constant, deep, boring, and commonly 
worse at night. The exciuciating pain 
which accompanies a * 'felon" is owing to 
the collection of pus under the close and 
rigid periosteum, the membrane covering 
the bones. In mucous inflammations, as 
of the sac covering the front of the eye, 
there is sorness or a burning feeling. In 
serious inflammations, pleurisy for in- 
stance, the pain is sharp and stabbing — 
•*a stitch in the side." This latter symp- 
tom is commonly due to cramp of the in- 
tercostal muscles, caused by overuse, as 
in the rapid breathing of running. Local 
skin affections are marked by burning and 
itching sensations. Neuralgic and neur- 
itic pains shoot along the affected nerves, 
with tingling and numbness. Paroxysmal, 
colicky pains are noted with gas collec- 
tions and in any obstruction of a normal 
channel, for example the common bile 
duct 

Atmospheric changes affect not only 
rheumatic pains, but lithemic. neuralgic 
and neuritic as well. Pain is increased by 
movement in diseases of the bones and 
joints, muscles and nerves. Pain is di- 



minished or absent in shock and in ga 
grene. The localization of pain is of as 
much importance as its character in the 
diagnosis of disease, but the careful phy- 
sician ever bears in mind how many and 
diverse are the factors that may give rise 
to painful sensations in any certain region 
of the body, and he trusts chiefly to the 
physical signs and to laboratory findings 
to determine the prime source of the 
trouble. Thus pain about the heart is 
much more often due to flatulent dyspep- 
sia than to cardiac disease, and pain in 
the '*pit of the stomach" is not seldom the 
result of spinal or renal disease. 

Pain is more of a blessing than a curse 
to the human race. It warns not only of 
danger from flame or frost, but tells of de- 
rangement of function in any and every 
part of the body. The decayed tooth, the 
cinder in the eye, the abscess, give notice 
that relief is required to prevent worse 
changes. Through pain the affected part 
or organ is enjoined to rest, which is na- 
ture's sovereign cure for many ills. The 
chronic maladies most to be dreaded are 
generally painless, hence insidious and 
often incurable. This kindly symptom 
pain should not be vituperated, but should 
be regarded as one of the foremost of those 
wonderful safeguards which Mother Na- 
ture has provided for the wellfare of her 
children. 

Inffrowincr Nail. 
Tardif says that he has been able to 
cure all cases of ingrowing nail without 
recourse to the knife. He proceeds as 
follows: With a flat probe, or a match, he 
slips a bit of cotton between the edge of 
the nail and the inflamed flesh. Another 
strip of cotton is put along the outer mar- 
gin of the ulcerated area, and the space 
between these two strips of cotton, and 
which is occupied by the ulcer, is thickly 
powdered with nitrate of lead. The whole 
is covered with cotton and the toe is ban- 
dagedj The dressings are repeated the 
following day, and every day until the 
incarcerated edge of the nail is plainly 
visible. Usually four or five dressings suf- 
fice. Then, with patience, the edge of the 
nail is lifted away from the flesh, and a 
bit of cotton is introduced under it to keep 
it up. As it grows it will gradually take 
its proper position above the flesh, this 
having in the meantime shrunk and 
shrivelled by reason of the applications of 
lead nitrate. The lead is to be discontin- 
ued as soon as it appears that the exuber- 
ance of the fleshy bed of the nail has been 
overcome. The difficulty seldom recurs. 
If this does happen it is necessary to re- 
peat the treatment from the beginning. 
— Anjou Medicale. 



mon opinion, are not as digestible as those 
that have been well cooked. Good bread, 
sweet butter, and lean meat are the best 
food for the nerve«. People troubled with 
insomnia and nervous starting from sleep, 
and sensations of falling, can often be 
cured by limiting themselves to a diet of 
milk alone for a time. An adult should 
take a pint at a meal, and take four meals 
daily. People with weakened nerves re- 
quire frequently a lai'ger quantity of 
water than those whose nerves and brains 
are strong. It aids the digestion of food 
by making it soluble, and seems to have a 
direct tonic effect. 
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Headachee. 
Dr. S. Weir Mitchell formulates the fol- 
lowing conclusions: There are many head- 
aches which are due directly to disorders 
of the refractive or accommodative appa- 
ratus of the eyes. In some instances the 
brain symptom is often the most promin- 
ent and sometimes the sole prominent 
symptom of the eye troubles, so that, 
while there may be no pain or sense of 
fatigue in the eye, the strain with which 
it is used may be interpreted solely by 
occipital or frontal headache. The long 
continuance of eye troubles may be the 
unsuspected source of insomnia, vertigo^ 
nausea, and general failure of health. In 
macy cases the eye trouble becomes sud- 
denly mischievous, owing to some failure 
of the general health, or to increased sen- 
sitiveness of the brain from moral or men- 
tal causes. 



•«*- 



Influence of Diet on Heart's Action. 
J. L. Prevost and F. Battelli found that 
when animals were killed by asphyxia 
from occlusion of the trachea or by means 
of chloroform, the heart was arrested in 
diastole. If artificial respiration was pro- 
duced, and massage applied to the heart, 
the rhythmical beating of the heart re- 
turned, providing the animal had been 
killed while digesting a mixed meal of 
meat and bread. In fasting animals, there 
were produced permanent fibrillary tre- 
mors. A diet of albuminoids only pro- 
duced the tremors in some cases preceded 
by rhthymic beatings. Fat caused the 
tremors, hydrocarbons rhythmic contrac- 
tions which were not constant. It may, 
therefore, be asserted that a mixed diet 
has the most favorable influence on the 
restoration of the cardiac function after 
asphyxia.— Med. Times. 
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Food for Nervous Individuals. 
As a rule, salt meat is not adapted to 
the requirements of nervous people, as 
nutritious juices go into the brine to a 
great extent. Fish of all kinds is good 
for them. Raw eggs, contrary to the com- 



Smallpox Germs. 
It is now known that smallpox germs 
are communicated through the air as well 
as by contact. The smallpox hospital 
boats anchored in the Thames have pro- 
duced a regular epidemic in Essex, yet 
the shore is nearly half a mile away and 
there has been no communication. In 
districts over which the wind has blown 
from the hospital boats 12 per cent, of the 
inhabitants have been attacked, while in 
the other direction the cases have been 
less than i per cent. 
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OUB WILD FLOWBB8. 

It is well nigh time we turn our atten- 
tion to the possible extermination of our 
flowers that grow in the woods and alon}^ 
the wayside. The eyes of the twentieth 
centnry are being opened to the beauty of 
nature; birds are being spared, but there 
has been little defense made for the will 
flowers. 

That some protection for the wild flow- 
ers that grow near the great cities is nec- 
essary, has long been the feeling of those 
who care for the blossoms that make a 
country walk or bicycle ride so attractive, 
whether the observer be a scientist or not. 
They seem to the casual observer, to grow 
in such abundance that extermination is 
almost impossible. To such a man the 
term **wild flowers" stand in a measure 
for the sturdy daisies and buttercups, and 
these seem well able to care for them- 
selves. But there are many others which 
suffer from l' e visits of city people every 
spring, and are slowly but surely disap- 
pearing fiom the environs of towns or 
cities. 

The wild flower is beautiful only when 
growing in its natural state; they hope- 
lessly wither and fade a few hours after 
being plucked. Incidentally, grasping it 
carlessly, the root may come up with it, or 
even if the root is left in the ground, the 
poor little plant can scatter no seeds that 
year. Some nature-lover may see the de- 
struction and burn with indignation, but 
from the point of view of the destroyer, 
he is merely a silly sentimentalist. The 
flowers picked should be such as will give 
satisfaction at home, should not be torn 
up by the roots, nor picked away entirely 
from the spot where they grow, and care 
should be taken that rare flowers are not 
picked at all. 

The only remedy, then, for this thought- 
less destruction of nature's fairest decora- 
tions, is education, and particularly, edu- 
cating the young. Prof. F. H. Knowlton, 
of the United States Museum, at Wash- 



ington, has made some excellent sugges- 
tions. He would form a society which 
would have for its purpose the education 
of townspeople in the proper appreciation 
of the wild flowers. An important part of 
this work could be done by the school 
teachers. It is to be desired that this 
cause will be taken up in earnest before 
some of the rarer species pass away, and 
it is our hope that the press throughout 
the country will lay stress upon this move- 
ment in order that our wild flowers may 
be put under protection without loss of 
time. 

THE HBAVBNB FOB JULY. 
BY PROF. MALCOLM McNEILL. 

The Constellations. — The head of Draco 
is nearly overhead somewhat toward the 
north, and the pole of the ecliptic is near 
it. Draco contains no very bright stars, 
but a great many moderately bright ones, 
reaching in a long sinuous line between 
the little and great dippers. The star 
Alpha Draconis is not now the brightest 
of the constellation, being less than third 
magnitude, while formerly it was reckon- 
ed as second. Its principal interest for 
us is, however, the fact that somewhat 
less than 5,000 years ago it was our pole 
star. 

The slow change of the celestial pole 
about the pole of the ecliptic due to 
precession of the equinoxes has shifted 
the celestial pole to its present position 
near Alpha Ursae Minoris. Alpha Dracon- 
is may be found on the line from the star 
in the end of the handle of the great dip- 
per to the brightest star in the bowl of the 
little dipper somewhat nearer the latter. 
Our present pole star is not far from the 
same line extended. Ursa Major is in the 
northwest, with its principal stars at about 
the same altitude as the pole star. The 
principal stars in Ursa Minor, the little 
dipper, lie above and to the left, the pole 
star forming the end of the hacdie. 

Cepheus is to the right of the pole star 
and Cassiopeia is low down, a little east of 
the north point of the horizon Andro- 
meda is in the northeast and Pegasus in 
the east, just ribing. Cygnus is in the 
northeast with Lyra above, just east of 
the zenith. Aquila is in the southeast, 
about half way up. Capricorn is rising 
and Sagittarius is near the south meridian, 
low down. Scorpio is for the most part 
west of the meridian, but the long sweep 
of the tail reaches nearly to the south 
point of the horizon. Virgo is in the 
southwest, with Leo on the western horiz- 
on. Bootes is high up in the west and 
Corona is near the zenith. 

Clear summer nights, when the moon is 
not above the horizon, give a fine oppor- 
tunity for viewing the Milky Way. The 
part through Cygnus and toward Sagit- 
tarius can be well seen, and even an 
opera glass will show a multitude of 
small stars. The region in Sagittarius is 
especially rich and show up finely with 
the smallest telescope. 



Phases of the Moon, Eastern time: 

New Moon. July 5, 7 h. 59 m. a.m. 

First Quarter, ** 12, yh. 46 m. a.m. 

Full Moon, ** 20, IT b. 45 m. a.m. 

Last Quarter, *' 27, 12 h. 14 m. a m. 

The earth is in Aphelion on the morn- 
ing of July 4. 

Mercury passed inferior conjunction, 
becoming a morning star on June 23, and 
reaches greatest west elongation on July 
15. This is not nearly as favorable a time 
for seeing the planet as May; still, from 
July 10 until the end of the month, it rises 
more than an hour before the sun, and at 
the middle of the month the interval is 
nearly an hour and a half. It may be 
seen in the early morning twilight low 
down near the eastern horizon. 

Venus is also a morning star, rising 
rather more than two hours before sunrise. 
The interval shortens a little toward the 
close of the month, but not much, al 
though its distance from the sun dimin 
ishes about seven degrees. It is moving 
quite rapidly, 37", through Taurus into 
Gemini. 

Mars is also a morning star, and is be- 
ginning to rise early enough to be easily 
seen. The interval increases from an 
hour and a half before sunrise on July i 
to two hours and a half on July 31. Its 
brightness has not increased much as yet, 
but it is now aboat as bright as the pole 
star, and on account of its ruddy color 
not hard to identify. It moves about 2^ 
eastward during the month from Tauras 
into Gemini. It is in the same neigh t>or- 
hood as Venus, considerably nearer the 
sun during the early part of the month; 
but the more rapid motion of V«»nus brings 
them nearer together, and at the close of 
the month Venus is only about i^ south of 
Mars. 

Jupiter is moving around to a position 
suitable for evening observation. On 
July I it rises at about 9.40 p.m., and on 
July 31 at 7.30 P.M., and on account of its 
brightness it can be seen nearly as soon as 
it rises. It moves about 3® westward in 
the constellation Capricorn during the 
month. 

Saturn rises earlier than Jupiter and is 
in still better position for ol)servation. It 
comes to opposition with the sun on July 
17. and is then abve the horizon the entire 
night. It is also moving westward in the 
constellation Capricorn, but at a slower 
rate than Jupiter, so the two planets ap- 
proach each other slightly during the 
month. At the close of the month they 
are about 20° apart 

Uranus is in about the same position as 
during June, except that it moves about 
one degree westward during the month. 
It is in the southern extension of Ophiu- 
chus, between Scorpio and Sagittarius. 

Neptune is a morning star, rising a 
short time before sunrise. 



-^♦' 



Boulevard m Athens. 
Mrs. Syngros, a wealthy Athenian, has 
furnished $59,000 to construct a boule- 
vard in Athens 



July, 1902 



POPULAR SCIENCE NEWS 



10.5 



Cofrc$pon<lencc 



The Orion Plan of Cities. 
Editor Popular Science News : 

It will be veritable paradise with rents 
and liviog expenses bat half what ibey 
now are, with wag^es doubled, and the 
length of the working day greatly reduced. 
It is an important question how to build 
cities and towns so as to eliminate all the 
faulty and pernicious old features, and in- 
corporate such new ones as will make a 
model suited to meet the wants and de- 
mands of this most advanced and most 
progressive age. 

The plan here presented is the result of 
more than thirty years of study and ob- 
servations, made while traveling in differ- 
ent foreign countries, aided bv sugges- 
tions derived through history from the 
good and wise of every age and clime. 
Questions, criticisms and suggestions are 
invited from every quai ter. 

The special aims and objects are order, 
safety, comfort, cleanliness, pet feet econ- 
omy. There should be combined all the 
advantages of both city and country life 
without incorporating the disadvantages 
of either. 

The prime requisites are as follows: 

1. Separate the pedestrians from the 
teams and laborers by providing for the 
former promenades on the housetops, 
where they can enjoy tbe grandeur of tbe 
scenery which tbeif elevation commands; 
while the latter share with the trolley 
lines the exclusive possession of the streets 
and the tunnels under the pavements, acd 
where they can pursue their work without 
annoyance or interruptions from passing 
throngs of pedestrians. 

2. Exclude the horses and other animals 
from the streets, and make the houses in 
the cities as clean and as well lighted and 
aired, and in every respect as agreeable 
and wholesome as the best model of a 
rural home ever can be. 

3. Select suitable locations and secure 
enough land to lay out the plan of every 
city in all its completeness before the 
foundations are laid for a single building. 

4. Confine all factories and industrial 
plants to a long and narrow belt, and all 
dwellings, busmess houses, etc., to another 
narrow belt parallel with the first; and 
keep these two belts always distinct and 
co-extensive with each other as the city 
develops and grows. 

The characteristic features of the pro- 
posed plan are: 

I. General plan of the city. The divis- 
ion of the territory comprising the city 
into tbe following distinct sections forming 
parallel belts; and the restricting of every 
kind of work, business or industry to the 
section assigned to it. 

(a) Tbe manufacturing and industrial 
plants next to and parallel with a railroad 
or a water course, (b) The residence sec- 



tion, (c) Tbe great depirlment stores, 
public buildings, theatres, museums, 
churches, etc. (d) Schoolhouses, lyceums, 
play grounds, parks, groves, etc. (e) Gar- 
dens and lots or little fields for tbe private 
use of tbe inhabitants of the city. 

2. The streets. Trolley-car streets and 
boulevards regularly alternating with each 
other through the whole breadth of tbe 
city. Only single rows of houses between 
the streets and the boulevards. The 
streets and boulevards cut every half mile 
by crosstown .^^treets. Crosstown foot- 
alleys every 200 feet. 

3. An elevation building line. All build- 
ings to be of the same height throughout 
every block; or the exceptions, when 
higher, pierced by the superior promen- 
ades and the automobile and bicycle 
tracks. 

4 Covered promenades on tbe house- 
tops, along the eaves of the roofs, for the 
exclusive use of all pedestrians. 

5. Automobile and bicycle tracks on 
the roofs of the superior promenades. 

6. Bridges to connect the promenades 
and the automobile and bicycle tracks 
across tbe streets. 

7. Tbe stores, shops, offices, libraries, 
reading rooms, etc., on the top floors; and 
arcades in front of these and immediately 
below the promenades. 

8. Free elevators in every blo2k. 

9. Tunnelled railways under the pave- 
ments along the basements of the houses, 
for tbe purpose of bringing in merchan- 
dise, etc., and of taking away garbage 
and all other refuse, etc. 

10. The sewers, water and gas mains, 
electric wires, etc., to be laid between the 
sub pavement tunnels and the streets, so 
that they can always be reached in the 
tunnels without tearing up roadbeds. 

Some incidental features are: 

1. Projected balconies connected with 
the superior promenades and arcades. 

2. Ob.<<ervatones on the promenades. 

3. The application of the decorative 
arts to everything upon the roofs ; and to 
everything in view from tbe superior 
promenades. 

4. Landscape gardening on the roofs of 
buildings. 

To make a practical test of these pro- 
posed reforms, let there be erected one or 
several blocks of buildings, with the adop- 
tion of but two of tbe nine reform features 
here proposed, namely, tbe fourth and the 
seventh, that is building promenades on 
the house tops and placing stores, shops, 
etc., on the upper floors as well as on the 
lower. This would doubtless prove to be 
so great a success, not only financially, 
but also in every other respect, that the 
new model would at once become the 
study and admiration of the civilized 
world. Presently there would be inaugu- 
rated a revolution in the plans of building 
the newer sections of cities and towns all 
over the world, that would prove bene- 
ficial and become far-reaching in its revo- 
lutionary effects. 



One third of labor's time and energj', 
which is ab<olutely lost under the existing 
awkward coi:ditions, would b^ saved to 
the inhabitants ot the cities built upon the 
nevplan— a saving so immense, that the 
manufacturers in the older cities, working 
under the old conditions, could no longer 
compete with their products in the mar- 
kets of the world, and all would be forced 
to adopt the new labor-saving plan of 
building cities and towns systematically 
in juxtaposition with the industrial plants. 

Orion. 

The BuBsard Problem. 
Editor Popular Science News: 

I was waiting for the answer to question 
368 with interest, but the one given is so 
remarkably inadequate that I must have a 
try myself. 

A buszard on the ground in a stiff 
breeze may be considered as moving 
rapidly against the wind, and with a 
given velocity of wind there is a maxi- 
mum distance which the bird could rise 
by the use of its own inertia. But the 
maximum distance, different for each 
wind velocity, it would be impossible for 
the bird to exceed without some other 
source of power. If a string connected 
tbe bird to the earth, so as to allow the 
continuance of the relative motion of bird 
and air, the only limit to tbe height the 
bird could rise would be the length and 
weight of the string and the depth of the 
atmosphere.' Thejrefore, the problem is 
mot any question of aeroplane principle, 
but how to keep that bird moving rapidly 
through the air. 

Now for my. guess, or working hypo- 
thesis, to speak scientifically. It is a 
guess because I bave had no recent oppor- 
tunity to observe any soaring bird. 

As the bird moves through the air it is 
constantly changing the angle between 
the line of the wings and the horizontal. 
To take an extreme case, suppose the bird 
changes the direction of its flight ninety 
degrees. First it elevates tbe wing on the 
outside of the curve it is 'making, the 
inner wing of course going down propor- 
tionately as they remain in tbe same line 
with reference to each other. Tbi«; changes 
the direction of flight and is equivalent to 
a down stroke with one wing At tbe end 
of the turn tbe bird resumes its original 
horizontal position, thus making a down 
stroke with the outer wing— one whole 
flap for eacb wing now, leaving the bird 
higher in the air at tlic end of the curve 
than at the l>eginning. The velocity could 
now be maintained by coasting down the 
height gained, a very little drop g^ing a 
long way with such an efficient machine 
as a soaring bird. 

In ordinary straight ahead flight the 
only motion necessary might be an imper- 
ceptible, or nearly so, lateral swaying of 
the bird's body, bringing more weight 
first on one wing, then on the other. 
Somewhat as one works up in a swing by 
leaning forward and backward. 
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In reading an account of the difficulties 
of balancing and steering an aeroplane, I 
remember the mention of the constant 
swaying motion of soaring vultures, from 
side to side, which the writer thought was 
to preserve the bird's balance in the 
eddies and changing currents. Is it not 
more likely that the bird was merely 
making the motions necessary to prevent 
its gradual descent ? 

So I wish Mr. £. K. would explain the 
source of the bird's momentum, or the 
momentum being given, how it is kept 
from constant diminishment. if only from 
the friction of the air. Geo. A. Bates. 

Moonllgbt Balnbow. 
Editor Popular Science News: 

Referring to the **Moonlight Rainbow" 
in your correspondence columns of May, 
1902, recalls to my mind the only 'Ounar 
rainbow" I have been fortunate enough 
to see — and in one of the strangest loca- 
tion, namely, Chicago! 

In the autumn of 1868 or 1869, going 
east on Randolph street, from the **Biiggs 
House," early in the evening, I noticed 
this bow extending north and south in a 
perfect arch over Clark street, its center 
apparently at the intersection of Clark 
with Randolph street. This bow was 
white, with a slight tinge of color, as seen 
in the halo round the moon. It impressed 
me as did the one referred to by the 
correspondent of the Wheeler County 
News, as one of the most remarkable 
displays I had ever witnessed, and as I 
remember it, one of the most remarkable 
I ever expect to witness. 

John M, Millar. 

Some Pleasant AcQualntances. 
Editor Popular Science News : 

Any young readers who desire to make 
some very pleasant and enjoyable ac- 
quaintances this coming spring, can do 
so in the following manner: 

Collect a good supply of bits of cotton 
batting, pieces of string and tow, hair 
from the taitor mane of a horse, and strips 
of cloth. IMace them in some conspicu- 
ous place in the garden or orchard, and 
keep a sharp watch for the results. No 
sooner has the snow disappeared, and the 
first warm days of spring come, than, one 
after another, our feathered summer vis- 
itors begin to arrive from the south; or 
shall I say, our sweet voiced residents 
then return from their winter visits in the 
south ? 

The very first business of these new ar- 
rivals is to construct suitable summer 
homes for themselves, as soon as the 
weather warrants, and iheir sharp eyes 
are constantly on the lookout for suitable 
material out of which to build them. Rest 
assured that they will not fail to find the 
supply which you have so generously fur- 
nished t!iem, and will well repay you be- 
fore the season is over for the pains to 
which you have put yourself on their be- 
half. 



Keep a close watch of your bird furnish- 
ing store daily, and you will not fail to 
find a constant source of interest in your 
customers. You will be surprised to find 
how early in the season the birds will be- 
gin to visit it, what a brisk business you 
will carry on with them, and what strange 
tastes and preferences they will display in 
their selections. The king bird and the 
golden robin, for example, will want all 
your cotton batting, and will endeavor in 
every way possible to get your entire sup- 
ply. The chipping sparrows, on the other 
hand, will create a lively demand for your 
horse hair, while the robins will select the 
cloth and strings in preference to every- 
thing else. 

Don't fail to provide a bird house also, 
made of a starch box with a hole cut in it 
for a door and the cover nailed firmly on 
Set it in some well-protected crotch of a 
knotted old apple tree, and Mr. and Mrs. 
House- wren will appropriate it for the 
summer, provided the blue birds or the 
tree swallows do not move in ahead of 
them. 

They will not set much store by your 
tow and cotton supplies, however, but 
will fill the box nearly to the top with last 
year's grape vine stems, or similar mater- 
ial, and in one corner of the heap con- 
struct a tiny but cosy nest of withered 
stems of gras.s. All summer long, too, 
they will keep up such a singing and 
trilling as will delight you. Do not fail to 
make friends with the birds, in the spring, 
if you wish to render it one of the most 
enjoyable seasons that you have ever yet 

experienced. R. B. Buck ham. 

»» 

Bird Protection and Cats. 
Editor Popular Science News: 

The April issue of Bird Lore calls atten- 
tion to what it calls the "cat question," 
and it is a question of no small import- 
ance. I have had plenty of chance to 
observe the stray cat, and know something 
about the damage these homeless felines 
do among the birds. There are a number 
of cats around my suirmer home that be- 
long to no one, and some of them are 
almost as savage as the larger bog-cat of 
farther north. They live in the woods 
and by their claws; and during the nest- 
ing season live entirely on nestlings and 
young birds just out of the nest. 

There was one large tabby in particular 
that killed from pure joy of killing, often 
killing bird after bird and leaving the torn 
bodies without eating a bite. It also 
killed many young rabbits before it at 
last got in front of a charge of No. 6 shot. 
There are many cats that go the same 
way, their owners do not take care of 
them and only feed them when they hap- 
pen to think of it; the result is that the 
cats have to use their claws to get enough 
to cat and the birds suffer. 

The bill in Ma'^sachusetts requiring cats 
to be licensed is a good movement, and 
should have hearty support. There ;ire 
hundreds of these stray cats around every 



city; they are no good to anyone and 
chase away or kill many birds that would 
nest in our parks. Of course, they kill a 
great many rats and mice, but the rats 
and mice have not reached a stage where 
they can not be kept down by the home 
cats, traps, and dogs. 

People keeping cats should think of this 
matter, and either kill all kittens or g^ve 
them to some one who will take proper 
care of them. C. Wiluam Gross. 
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QUBBTION8 NOT ANSWBRBD. 
Answers are solicited, especially for all 
questions so far without replies. Ques- 
tions will appear but twice, successively. 
The following question needs reply— 366. 

370. Site ol Telacopes. What is the 
size of the largest telescopes ever con- 
structed ? P. P. 

37J. A Cafs Eye. What is the micro- 
scopic structure of a cat's eye, whereby it 
shines with a greenish light in the dark ? 

P. P. 

372* Typewriter Ribbon* Can any of 
your readers give me directions for mak- 
ing typewriter ribbon ? Amariah. 

375* Excenhre Blooming. Can any one 
tell me what advantage it is to the Judas 
Tree to be clothed with flowers on every 
branch, from base to tip, as it is now in 
May, in the instance of a young specimen 
on my front lawn ? What struggle for ex- 
istence is helped by this excess of flowers? 

Suburb. 

376. Substitute for Qainlne* Is there any 
substitute for quinine in treating malarial 
fever ? That remedy does not agree with 
me L. P. G. 

377. Swelling ol Fingers. Why do the 
fingers swell in the summer time to a 
thickness greater than that in the winter? 
During the winter season my ring is fre- 
quently so loose as to be annoying, but 
just so soon as the warm weather begins, 
it becomes very tight, sometimes uncom- 
fortably so. R. I. 

378. IndivkluaiB Affecting Flowen. It is 
a curious fact that cut flowers wither and 
die sooner when worn by some people 
than by others. This has been noted by 
the writer. Florists are cognizant of this 
peculiar condition, and frequently have 
complaints made by their fair patrons that 
the flowers, though guaranteed fresh, 
•'droop after being worn only one eve- 
ning." Others having flowers taken from 
the same lot, may have kept them fresh 
for a week. Does the vitality of the per- 
son wearing the flower produce the effect? 
If so, how? If not, what is the cause? 
This is a strange thing, and may be no- 
ticed by anybody. P. S. 

380. New Cement. Several months ago 
a statement was made in the Digest that 
Edison had perfected a new cement, equal 
to the Portland cement, butrr.uch cheaper. 
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which would revolutioaize bailding by en- 
abling houses to be constructed of this 
•*pourcd" cement. Is such a cement now 
manufactured, and if so, where ? 

M. S. W. 

3SK Cleaning Straw Hats. Straw hats 

. rapidly become soiled and stained upon 

exposure to the weather, even those of the 

finest quality. What is a good method of 

cleaning a discolored straw hat ? M. S. 

3S2* Tarnlified Sliver* I have often no- 
ticed that soft boiled eggs blacken silver- 
ware. Can any one tell me why ? Also I 
would like to know why unused silver tar- 
nishes even when wrapped in cloth and 
kept in a dry place ? C. R. H. 

3S5» Pipe-Stem* Can any of your read- 
ers tell me how the hole is made in crooked 
pipe stems; sometimes the amber and the 
wood as well are both so bent that it is 
impossible to bore a hole through either 
with any ordinary tool. A J. L. 

384* Mosqtsltoes and Germs, We hear a 
great deal nowadays about mosquitoes car- 
rying malaria germs, but little is said as 
to how the germs originate. Is the mos- 
quito in any way responsible for their 
or Igin ? Possibly one of the M. D. 's among 
your readers can enlighten me upon this 
subject. J. M. 

385* Transplanting Trees* What is the 
proper way to transplant young trees ? 

C. H. 

ANSWERS. 

321 • Sound of Steam Pipes* The answer 
given in the March number to this ques- 
tion, while very plausible, is not correct in 
all instances, and refers more to the 
thumping sound in the radiators than to 
the hammering sound in the pipes them- 
selves. Pipes for both steam and hot 
water heating are usually held in place by 
iron rings or bands, which are immovable. 
We know that when iron is heated it ex- 
pands in all directions, and that the coef- 
ficient of linear expansion of iron (cast) is 
0.0000105. 

Let us consider first a hot water pipe 
■whose length (a) at freezing point is 100 
feet Then its length at boiling point 
would be the product of a, b and c, where 
b is the change in temperature and c is 
the coefficient of linear expansicn of iron. 
The final length of the pipe, therefore, at 
100® C. is found to be 100.105 feet, or an 
increase of i and 0.26 inches over its 
length at 0° C. This increase in length of 
pipe must shove through the supporting 
rings, hence the hammering sound as the 
pipe slides through. In the hot water 
heating system, all of the water in the 
boiler and pipes must be raised evenly 
and slowly, and the circulation begins as 
soon as the water in the boiler begins to 
become warmer than that in the pipes. 
Hence, the lengilieniDg of the pipes is 
very slow. 

In the steam heating system, the pipes 
receive no heat until the wattr iu the 
boiler has reached 100° C, an^l when 
this point is reached the steam is then 



forced rapidly through the pipes, and 
they in turn become rapidly heated and 
the lengthening takes place in a compara- 
tively short period of time. The hammer- 
ing is thus more marked in the'steam pipes 
than in hot water pipes, owing tt> the dif- 
ference in time required to heat them. 
Whefa the pipes are again cooled another 
hammering sound occurs, owing to the 
shortening of the pipes as they cool. 

A similar effect is often observed on the 
railroads where the sun heating the rails 
causes them to lengthen and causes the 
hammering .by slipping past the spikes 
which hold them down or straining the 
plates where they are fastened together. 

Kay See. 

322» Do Fish Sleep? My observation 
confirms the opinion that they do. While 
living in New Hampshire, when I was a 
young man, there were seven ponds on 
one stream, all stocked with pickerel, 
perch, dace, bullheads, and eels. Every 
summer, on warm days, it was not un- 
common to find large pickerel lying per- 
fectly motionless just under the surface of 
the water; if a noise was made they would 
dart away ; by being very careful a person 
could sometimes, with a quick movement, 
grasp them by the head and tail, and land 
them. When they were out of reach, I 
have slowly wound a line around them, 
bringing them ashore; at the first move- 
ment they seemed to awaken. Sometimes 
they would weigh three pounds. 

J. R. Smith. 

338. Boric Add In Food* The detection 
of boric acid in milk is not particularly 
difficult. The following is a simple meth- 
od : Evaporate about an ounce of milk in 
a small tin pan after adding 3 to 5 grains 
of baking soda. Heat the residue very 
hot to burn off most of the combustible 
matters; then add muriatic or sulphuric 
acid till the residue is acid in reaction. 
Pour in the pan a little wood or grain 
alcohol — the first is the best, and set fire 
to it. A green flame is seen if borax or 
boric acid is present in the milk. The 
flame is seen best in a darkened room. It 
is much better to transfer the residue to a 
saucer or watch glass before a'^ding the 
acid. J M. Whitfield. 

340* Scientific Names of Species* The 
reason why Latin names are given to 
species, etc., is that scholars and scientists 
in all civilized countries read Latin and 
not always English, so there is a necessity 
for a language common to all scientific 
work. 

For instance, in botany, many plan's 
have different names indifferent localities, 
while the Latin name is the same every- 
where. A plant called white hellebore in 
Connecticut, is poke root in New Hamp- 
shire, and is false hellebor**, swamp-helle- 
bore, Indian-poke, Indian uncus, puppet- 
root, earth-gall, crow- poison, devil's- bite, 
duck retter, itch- weed, bugbane, wolfs- 
bane and bear-corn in other places, but if 
you say it is Veratrum viride, the botanist 
knows at once what it is. 



There is, too, the poke weed, called also 
poke, poke-root, garget, pigeon -berry, co- 
cum, jalap, skoke, American nightshade, 
crow-berry, cancer- root, chougras, red- 
weed, red- ink plant, pecan- bush. Now 
who would know the proper name of the 
plant ? But when you say Phytolacca de- 
candra, you have it. You can see how 
closely the common names of the two 
plants resemble each other, and what end- 
less confusion they would make if there 
was not a Latin name to go with them. 
The two plants are no relation and have 
no resemblance. Mas. W. W. W. 

363. Hydrogen* Water is J (by weight) 
hydrogen. Ammonia is ^ hydrogen. 
Marsh gas, X; ethane, 1; alcohol, ^. 

Hydrogen is very readily prepared by 
mixing together muriatic acid and scraps 
of iron or zinc. The escape of the gas is 
recognized by the bubbles passing up 
through the liquid. These bubbles may 
be Ignited by a lighted match. The gas 
may be collected by putting the acid and 
zinc in a bottle from which leads a tube, 
one end through the cork, the other dip- 
ping below the surface of water in a pan 
or bucket. The bubbles passing through 
the tube may be collected by inverting 
over the end of the tube beneath the 
water, a bottle filled with water. 

J. M. Whitfield. 
367* Meefacfiaum Pipe* R. G. Paine 
asks the quickest and best method of color- 
ing it. Like a great many things, the 
best way is much the longer operation. 
Use a button in the bowl, smoke slowly, 
taking care not to overheat it. allowing it 
to cool before refilling, and continue for 
several years. However, if this is too 
tedious for the questioner, or if he is not 
so strongly addicted to the fragrant weed, 
boiling in oil will do the business in short 
order. Any reputable dealer can have 
this done at moderate cost, but boiling in 
oil, and not wax, should be insisted upon. 
The operation gives a deep, rich color 
that is permanent. Nick O'Teen. 

373* Cold In the Head* So called 'colds' 
are acute infection of the nasal mucous 
membran3 produced by the action of 
germs constantly present If the normal 
vitality or resistance is impaired as bj' a 
lowering of temperature below normal, 
the germs gain a foothold and find a suit- 
able soil for growth. In the process of 
growth they produce certain poisons or 
toxins which are absorbed into the system 
and produce the symptoms of headache 
and fever. The irritation of the toxins 
locally causes an inflammation of the mu- 
cous membrane, characterized by swelling 
and discharge of mucus and pus. 

Accordingly, the indications for treat- 
ment of an acute infection of the mucous 
membrane are: (1) Cleansing with mild 
antiseptics with a small glass douche; (2) 
relief of headache and fever by appropri- 
ate internal remedies. Cleansing may be 
effected with a solution of Seller's alka- 
line antiseptic tablets— one tablet dissolved 
in four ounces (half a tumbler full) of 
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warm water. Use in a small glass douche 
— the Bermingham nasal douche is recom- 
mended. Cleanse the nose every hour or 
two. For the relief of the headache and 
lever, three grain doses of phenacetin 
every three hours until relieved. Don't 
use quinine. 

Every person who is subject to colds 
shonid go to a competent nose and throat 
specialist and have a thorough examina- 
tion. There will very likely be found a 
constitutional disturbance of some kind or 
a chronic affection of the nose and throat 
which can only be intelligently treated by 
a physician. The only tbing the writer 
advises the sufferer from chronic nasal dis- 
ease to do on his own responsibililty, is to 
keep the nose and throat cleansed daily 
with Seller's solution. The nose and 
throat deserve even more attention in this 
way, as a matter of simple hygiene, than 
do the teeth. J. G. Parsons, M.D. 

381* deaniog Straw Hats* Prepare two 
solutions as follows: 

1. Sodium hyposulphite 2 drs. 

Glycerine 1 dr. 

Alcohol 2 drs. 

Water q. s. 3 ozs. 

Mix. 

2. Citric acid Ji <3r. 

Alcohol 2 drs. 

Water 2 Jj ozs. 

Mix. 

First sponge the straw hat with solution 
Na I. and lay aside in a moist room (ceU 
lar) for twenty-four hours; then apply 
solution No. 2 and treat similarly as be- 
fore. Finally the hat should be gooe over 
with a flat-iron, not too hot. If very 
dirty, the hat must be cleaned with some 
detergent and thoroughly dried before be- 
ginning the bleaching operation. 

Thos. Willetts. 

Bleotrlc Railway on Ice. 

Certainly a novel electric railway instal- 
lation was that made across the River 
Neva in St. Petersburg, Russia, last win- 
ter. It consisted in laying the tracks on 
the ice and operating the cars by means 
of an overbefld-trolley system. There are 
but few bridges across the river at this 
point and an excellent service is given be- 
tween the banks during the summer by 
ferry lines. During the winter, after the 
thick ice has formed, roads and footpaths 
are laid out, and the river presents a lively 
scene. 

This last winter an innovation in the 
way of transportation was instituted by 
laying two electric railways across from 
bank to bank. One line operated between 
the Palace of the Senate, situated on the 
English quay and on the lett bank of the 
Bolschaia Neva, and the Academy of Fine 
Arts at Wassili Ostrow, the rails being 
laid on a length of about 550 yards. A 
second line crossed the river, west of the 
Peter and Paul Fortress, where it is i, 100 
yards wide. The railway routes were 
lighted by arc lamps, and formed a beau- 
tiful and animated scene every evening. — 
Klect Rev. 
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The Duration of Sleep. 

One of the most important factors of 
good health, says The Neuropath, is a 
sufficient amount of regular sleep. Dur- 
ing sleep, the brain and the nervous sys- 
tem recuperate themselves, and both will 
suffer accordingly if sleep is not sufficient- 
ly indulged in. It is certainly not so easy 
to lay down any general rules as to the 
exact duration of sleep. In grown-up 
people the need of sleep varies very much. 
It is influenced by the condition of the 
body. Several experienced physicians 
have, however, computed a table of aver- 
age figures, and individual parties should 
try to train their personal needs for sleep 
accordingly. Of course, it should be well 
understood that the length of sleep should 
be computed according to the age of each 
individual. 
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' Bheumatlam Cures. 

The New York Sun has compiled a list 
of no fewer than 1,437 different * 'cures" 
for rheumatism. There is no disease 
which seems to baffle the medical faculty 
more than this. It takes so many differ- 
ent forms and the knowledge of its causes 
is so indefinite, and on some points so 
much disputed, that though the majority 
of human beings are sufferers from it, 
sooner or later, and there are numerous 
remedies, experience does not show which 
way to turn for relief. What appears to 
help one case will aggravate another. The 
lemon cure might help some one whose 
system needed more acid, whereas the 
alkaline treatment might simply make the 
conditions worse. 
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Malleable Olaaa. 
The;artof making malleable glass, which 
is said to have been well understood by 
the Egyptians, but which has been for 
centuries lost, has been rediscovered by 
Louis Kauffeld. of Richmond. Ind.. so the 
daily press says. Mr. Kauffeld is a lamp 
chimney maker, and has for years tried to 
devise a chimney that would withstand 
excessive heat. The new process, it is 
stated, renders possible the making of 
cooking vessels and various other utensils 
out of glass. 
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Hay Fever. 
Two German investigators conclude 
positively that there is nothing in the pop- 
ular belief that hay fever is produced by 
irritating pollen from plants. The disease 
is evidently produced by bacteria of some 
sort, but how it gets into the system is 
unknown. 
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Edison's Storage Battery. 
The new Edison storage battery is now 
on the market commercially. It has been 
officially announced that the nlant for its 
manufacture at Silver Lake, N. J., has 
been completed and that the company is 
ready to take orders. 



Animal Forms. By David S. Jordan, 
M.S., M.D.. Ph.D., LL.D.. and Harold 
Heath, Ph.D. D. Appleton & Co., 1902. 
Pp. 258. $1.10 net This book deals with 
animal morphology, structure and life 
processes, from the lowest, simplest, one- 
celled creation to the highest and most 
complex. The illustrations, of which there 
are nearly one hundred and fifty, are 
beautifully executed and remarkably ac- 
curate, many of them from nature. Tech- 
nical and scientific names have been avoid- 
ed as far as possible, and a more interest- 
ing or valuable work of its kind cannot be 
found. Although numerous books of a 
similar nature have been put on the mar- 
ket during the past few years, there are 
none more attractive than this, and it 
deserves a place in every library. It is 
printed on plate paper, and bound in 
cloth. 

Stray Leaves from a Border Garden. 
By Mary Pamela Milne-Horne. John 
Lane, London and New York. igo2. Pp. 
340. A quaintly written and illustrated 
account of an old country house and gar- 
den in the form of a notebook, which to 
many people is most attractive. A rest- 
ful, attractive work. 

In My Vicarage Garden and Else- 
where. By Rev. Henry N. EUacombe. 
M.A. John Lane, New York. 1902. Ppi 
2I9. The writer of *'In My Vicarage Gar- 
den*' is too well-known to need much said 
of it. A selection of the chapter headmgs 
will best define the scope of the book: The 
Flowers of Early Spring— Flowers of Late 
Spring— Flowers of Summer — Flowers of 
Autumn— The Mixed Garden— A Back- 
ward Spring— Carpet Plants— The Rock 
Garden— Plant Names— The Scents of 
Flowers. 

Diet In Relation to Age and Activi- 
ty. By Sir Henry Thompson. Bart. F. 
R. C. S.. M.B. Frederick Warne & Co.. 
New York. 1902. Pp. 134. This little 
work should be of great interest to people 
who give thought in regard to what diet 
and care of the body means to one's per- 
sonal comfort and health throughout life. 
Though there has been a ^^reat deal writ- 
ten on the subject especially during recent 
years, this work, covering as it does a 
greater patt of the author's life and ex- 
perience, will impress one as being of 
great value. 

Animal Activities. By Nathaniel S. 
French. Ph.D. Longmans. Green & Co. 
igo2. Pp.262. $r.2o. With 205 text fig- 
ures and illustrations. The aim of the 
author has been to interest and guide 
young people in the study of living ani- 
mals. While a book applicable to school 
work, it is none the less useful for those 
who enjoy the study of animal life, with- 
out investigating the structure of the 
bodies. The subject is well covered from 
the Protozoa or one-celled animals, to the 
Chordata, or vertebrates. 
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T^HE publishers of POPULARSCIENCE NEWS are enabled to offer the following choice books of Chas. 
-*" Scribner's Sons in connection with a year's subscription at very reasonable rates. While these offers are 
primarily iatended to secure new subscribers, any one whose subscription has expired may take advantage of 
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OUR connoN birds 



And How to 
Know Them 



JOHN B. GRANT 



>nd. If carefully itadled. II will introduce th< >tudent into that 
intrregtfng; world of bcrd life where a f«w favored mortals have 

With a year's subscription to Topi'lar Scie.scf News, ^/.qIJ 
Qiven as a premium for two new subscribers, or one 
new Aubsbrlber and fllty cents additional. 



OUR NATIVE 
TREES 

And How To Identify Them. 

HARRIET L. KEELER. 

With ITS PDll-page Platei, from Phcto- 
fCrapiis and 118 Teat-Drawlag. 

With d year's subscription *n nn 
to Popular Sciejjce >iKWS, )3,UU 

Or will be sent as a premium 
.or two new subscribers. 



THE FAMOUS BOOK BV ERNEST THOMPSON SETON. 

LIVES OF THE HUNTED 

Being a True Account of the doings of Four Quadrupeds 
and Three Birds. 

SOIh One Thousand. 

His new book and one of the great successes of the 
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A SlrMt Troubadour. belDj; the Ad 

Jobony Bear 

Th« MoUier Teal und-tha Overland 
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Cblnki the Development of a Pup 
The' KftDK'roo Rat 
Tito; The Story of the Coyote that 

Learned How 
Why the Chioliadee goe> Cnr.y Onci 



MORE THAN a 



. ILLUSTRATIONS by tbe AUTHOR- 
»i 75 net 



With a year's stibscriptioo to Popi/i.ar Scibxce News, $3,u0 
Or given as a premium for two new subscribers. 




Practical Talks 

By An 

Astronomer 

HAROLD JACOBY 

Adjunct Profeiaor of As- 






■ rite for 



ll.OO Htf. 

With a year's subscrip- 
tion to Popular *- -- 
Science News, $2.00 
Or as premium for 
one new subscriber. 



HOW TO KNOW 

THE WILD FLOWERS 

—BY- 
MRS. WILLIAM STARR DANA. 

60tb Ooe Thousand. 

With 48 Colored Plates and 110 Full-Page Illustrations. En- 
larged, re-written and entirely reset 

It Is to eiactly the kind of work needed for outdoor folks who 
live in the country but know little of ayslematlc botany, that 
It Is a wonder t;o one has written It before, $S.OI) ntl. 

Witb ayear';i5iibscriptioD to Popin.Ait Sc[S!4Ce News, $3,00 
Sent as premium for two new subscribers. 
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post QiuTBDcy Bill. 

It 18 said tbat Congress has beea com- 
pelled to force upon the Treasury Deparl- 
meDt every reform of any iroment insli- 
tuled In the past tA'enty years, and it is 
quite time tbat Congress specilically ia- 
siructed tbat Departmeat to adjust itself 
to (be public needs ami to print its paper 
mooey of small denominations in oijch a 
maoner that it may be conveaiently and 
lafely sent through the mails. It is a 
simple request of the people and, as the 
FostmasCer Geoeral says in his report tu 
the Senate and House committees, "It is 
not unreasonable to expect from the gov- 
t tbat it will provide an easiy, 
It and safe method to transmit 
IS, say less than two dollars in 
without putting the sender to 
e and expense which now 
obtain in compelliDK him to purchase a 
draft or post oi!ice money order, and the 
bills in question aim to provide such a 
method ■' 

The particular department official most 
opposed to the Post Check measure is Mi. 
Roberts, Treasurer of the United States, 
an honored official but erown old in the 
service. His objections seem to arif% 
from an exaggerated idea of the work and 
change from [be present loullne. prefer- 
ring to ad bcre to old methods no matier 
bow imperatively new conditions may be 
demanded. 

In other words, the preservation of ex- 
isting official routine is placed at a higher 
value than the needs of the people arising 
from our rapid commercial development 
along new lines. 

Opposed to that ultra conservative view 
are the opinions of Auditor Castle, and 
Third Assistant Postmaster General Mad- 
den, whose report meets every objectloa 
raised by the Treasnier. The last named 
gentlemen together with Ibe Postmaster 
General, a business man of large experi- 
ence coming to the Cabinet fresh from the 
people, refer to the Post Check currency 
as the best system known ro them and it 
is noteworthy that their official experience 
has brought them into closer acquaintance 
with the needs of the people and the im- 
perfections of the present system than any 
other members of the joint fost Office and 
Treasury committee established to con- 
sider Ibis subject. Tne thanks of the 
country are due to these gentlemen for 
tl]eir willingness lo consider the Post 
Check measure on the ground of its public 
vtility and for Iheir refusal to be hampered 
by existing official louline or to allow 
themselves to be entangled in the meshes 
of ofBcial red tape. 



Money is printed by the Treasury De- 
partment solely for the convenience of the 
people. The whole nepartment is owned 
by ibe people and is for Ibe convenience 
of the people and, as the Postmaster Gen- 
eral well suggests, if Congress says tbat 
the Post Check sliall be established -the 
executive ofScersof the government would 
find a way to carry into effect its provis- 
ions." The duty of Congress is to take 
the matter up as Mr. Pajne, Mr. Madden, 
and Mr. Castle have taken hold of it, to 
sift the matter to the bottom and, if it is 
found that the people are kept from the 
enjuyment of a great public convenience 
only by the inertia of ccitain public serv- 
ants, the measure should become a law 
and the pnblic servants should be directed 
to enforce its provisions. 



DENTON BROTHERS, 

WeLLESLEY. nA55., 

for their price list of New Tranfl- 

S.rent Mounts, and the Bntterfly 
unter's Guide which gives full 
instructions for collecting and pre- 
serving insects. 



FOR THE 
FERN STUDENT 



ThB Fern Bulletin. -Every issue con- 
sists ot 32 pages with frontispiece por- 
trait of )^ome prominent botanist. Con- 
tains all the latest information abont 
ferns 7; cents a year. Sample free. 
Vols. 6, 7, 8 and 9—75 cents each. 

Our Ferns In Their Haunts.— Every 

native species iiluitrated, and all the 
facta in its life history given. 340 pages 
of text An illustrated key for identify- 
ing and a very full glossary. 335 illus- 
trations. Sent postpaid for $1.33. 

Fern Collector's Buide.-wbere to 

find and how to identity ferns, with a 
chapter on collecting and herbarium 
making. Contains an illustrated key to 
the genera and a check-list of the ferns. 
Of a size to be conveniently carried into 
the field. Cloth, 50 cents. Address 

WILLARD N. CLUTB « CO., 

PublUhara - BINOtUnTON, N. V. 
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A Novel Calendar Watch. 

It not only tells the time like ordinary 
first-class watches, but also tells the day of 
the week, day of the month, the month, 
and changes of the moon, as wiU be seen 
by the accompanying illustration, which 
shows the exact size. This is a beautiful 
watch, with porcelain dial and black 
oxidized steel case, the fashionable new 
material. It is an elegant and reliable 
timepiece in every way, stem wind and 
stem set, and is guaranteed. It usually 
retails at $12.00; but we will deliver it for 
a limited time to any one for $8.oa 




W. STILLMAN, 
108 Fultoo St., - - New York 
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School Science 

A nONTHLY JOURNAL OP 
8CIBNCB TBACHINQ IN 
SECONDARY SCHOOLS 

Bright, Inspiring, Practical 

articles on the teaching of science. 

Short, Newsy, Helpful 

notes on the progress in science. 

Novel, Suggestive, Illustrated 

descriptions of apparatus, experi- 
ments, laboratory, equipment and 
plans. 

Interesting, Valuable, Pertinent 

Correspondence Department. 



firliAAl ftriaiirA is enthusiastically endors- 
CGnUUl O6IVIIGV ed and supported by lead- 
ing educators in science throughout the world. 

School Science I.V.'n'JJKt-'llllIViij:!?: 

neat devoted to metric reform. 

Everv live science teacher finds School 
Science indispensable. Send for sample 
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Comets and Meteors. 

A Fellow of the Royal Ast. Soc, says, in 
the Mechanic: I think it possible, and 
even likely, that there is some connection 
between (certain) comets and meteors, i 
cannot say that I know of anything like 
proof of it. So, again, with the so called 
meteoric hypothesis. It is quite true tbat 
no astronomer of any repute holds it; but 
it is blatantly put forth as established in a 
certain (very limited) number of papers 
and periodicals, and the uninstructed pub- 
lic think that what is so confidently stated 
must be true. Or take the period of rota- 
tion of the two inferior planets ^rcury 
and Venus. One sees it stated, over and 
over again, how that they, like our own 
moon, respectively rotate on their axes in 
the same time that they take to describe 
their orbits. Inasmuch as the most abso- 
lutely contradictory results have been 
arrived at in this matter by observers of 
equal eininence and competence, we shall 
do wisely if we decline altogether to take 
any such coincidence as has been estab- 
lished. 

Then, again, the connection, of sun 
spots with the weather, which are alleged 
to run through a concurrent ii'ii year 
cycle. The general public see this allega- 
tion, and in their ignorance think that 
**tbere must be something in it." Perhaps 
they do not know tbat we are at present 
in the midst of a minimum period of sun 
spots, and that the last one occurred (13 
years ago) in 1889. We 'haven't heard 
from the weather (or the magnetic needle) 
why they have so rudely contradicted the 
spot mongers and people who live on pub- 
lic ignorance and credulity at solar physic- 
al observatories and the like. Or once 
more, one sees it asserted as though it 
were an irrefragably established tact, that 
matter consists of vortex rings in the 
ether !— the said ether being, ex bypothesi, 
an absolutely homogeneous entity. Verily 
it has much to answer for in the sh^ipe of 
* 'wild-cat" hypotheses. But I might well 
fill a couple of columns with illustrations 
of such hypotheses which are gravely put 
forth as established facts, and accepted as 
such by hundreds who do not possess the 
means either of confirming or refuting 

them. 

» » — 

Theories of Griffins. 

In his address before the American 
Folk Lore Society, Dr. Frank Russell re- 
marked: I have found that the presenta- 
tion in the lecture room of the interjec- 
tional, gesture, and other theories of Ian 
guage usually leads to the liveliest dis- 
cussion with the students, discussions that 
are sometimes adjourned to the home of 
the instructor. The ascertainable evi- 
dence relating to the origin of beliefs gives 
rise to widely di£fering inductions. A 
venerable friend who is preparing a treat- 
ise upon religion told me that he had 
found sixty- two theories accounting for 
its origin— and I had the pleasure of call- 
ing his attention to a sixty- third. 
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POPULAR SCIENCE NEWS 

Prof. A. E. VerriU. of Yale Uoivereily. 
writes to Science as follows: Dttringmany 
years of teaching geology I have bold In 
opposition to moat test-books on tbe sab- 
ject that explosive gases are evolved dur- 
ing violent volcanic emptlona and that the 
flames seen by eye witnesses do actually 
exist, independent of lightning and the 
glow of the hot lava reflected from the jet 
of steam, etc., which are usually given as 
the enplajiation of the appearance of 
flames. 

My view has been that Ihc beat Is suf- 
ficient to canse the dissociation of hydro. 
gen and oxygen from the water, on coming 
suddenly into contact with bigbljr beated 
lava; and in case of sea-water the chlorine 
would also be dissociated from the sodium. 
These gases suddenly ejected with great 
violence and exploding in the air. above 
the crater, would produce precisely the 
elTecls witnessed on an unnsnally large 
scale at Martinique. 

The people were mostly tilled by tbe 
sudden explosion of a vast volume of hy- 
drogen and oxygen, wbich will account 
for the sudden tnirningof flesh and clothes, 
as well as of the buildings and vessels. 
The chlorine, at the same time, combin- 
ing with some of the hydrogen would pro- 
duce bydrochloric acid, a poisonous and 
suffocating gas, irbich wonid quickly kill 
most of those not instantly destroyed by 
the explosion. 
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BAlloonlnv Costly. 

Count von Zeppelin, tbe German whose 
experiments witb air navigation bave 
brought him world-wide fame, is said to 
bave been financially ruined by these same 
experiments. He is 67 years old and pen- 
niless, and be has sold his old airships for 
tbe mere material in them- The high cost 
iif airship experiments may be judged 
I rom tbe fact that M, Deburaux the French 
aeronaut asks tor $160,000 to bnild a bal- 
loon to cross the Sahara. 

Air navigation, like early railroading 
and steam navigation, promises no profits 
for tbe capital invested, until it becomes 
more practical, and men of money are not 
eager to advance tbe large snms necessary 
to carry out crucial demonstrations. 
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UNDREDSof miles from 

Haoy couat and sarroanded on 
every hand by the restli^ss 
surges of tbe great Aitaotic, 
lies tbe little group of semi- 
tropicBl islands of Bermuda. 
Familiar as a winter resort, and intimately 
connected in tbe minds of most persons 
TOiib euly oniODS and potatoes, it will 
probably Borpriae many to learn tbat these 
little sea-girt islets contain more caverns 
to tbe square mile than almost any other 
portion of the world. Indeed it is no ex- 
aggeration to state tbat every cedatclad 
biU encloses a cave. 

This may seem atraage to tboae accas- 
tntoed to consider the Bermadas as "coral 
islands." but in reality they are not of 
coral formation at all. for from beating 
surf to wind swept hilltops they are com- 
posed entirely of drifted shore sand. This 
sand consists almost entirely of broken 
sea-Bhells witb a few fragments of coral. 
Although in many places tbe sand has be- 
come solidified to tbe hardness and Bne- 
oesB of marble, tha process of formation 
can be readily traced step by step, from 
the loose shifting sand of tbe dnnes and 
beaches to the hardest building stone. 

In many localities tbe layers of stone 
and (and grade Into one another In such 
a manner tbat it is difficult to say where 
one b^ns and tbe other ends. The sand, 



By A. HYATT VERRILL. 

wfaen packed tightly by the wind and re- 
maining quiescent for any considerable 
length of time, becomes saturated with 
rain water containing carbon dioxide, and 
the separate particles become glued to- 
gether—so to speaK. 

A peculiarity of (bis formation, which 
has a direct bearing on tbe caves, is that 
in tbe hardest and oldest rock and between 
layers formed centuries apart, are found 
strata or isolated accumulations of loose 
sand, which (or some reason yet unknown, 
bas remained unaffected by the percolating 

Overlying thesurface of the sand -formed 
rocks and especially in the valleys, is a 
layer of vegetable mould atid insoluble 
residue of decomposed rock of a reddish- 
brown color, — tbe "red-earih" of the na- 
tives and the only fertile soil on tbe islands. 

As there are no springs or streams in 
Bermuda, and aB the caves invariably oc> 
cur in bills instead of valley!>, their forma- 
tion bas proved a puizle to many, and it 
is evident Ibey could not have t>een carved 
from tbe rock by underground streams, as 
is tbe case with Luiay, Mammoth and 
other well known American caverns. It 
is an established fact tbat the Bermudas 
in former geolog^lcal periods covered an 
immensely larger area than at tbe present 
time, and in tbat remote age what are 
now hills were valleys. 



Wherever in those ancient \-alleyB a 
"sand-pocket" or sand-layer existed, the 
surface water,— and possibly long extinct 
brooks as well,— was abiorbed. Finding 
the loose sand but a slight Impediment to 
Its progress, tbe water worked slowly 
through it to cracks connecting witb tbe 
sea, gradually washing out tbe sand until 
a cavity of greater or less size was formed. 
As Bermuda limestone hardens r pidly 
when expoted to tbe air, tbe waits of these 
former sand-pockets soon became harder 
tban the surrounding rock, and as the 
erosion of the following centuries took 
place, were left as domed or rounded hills 
standing atMve the softer limestone- 
Then as tbe "red-earth" formed and 
trees took root and rain-water filtered 
through Ibecracks and crevices, tbe stalac- 
litic or dripstone formation was deposited, 
still further protecting the interiors and 
walls from tbe wear and tear of time and 
the elements. 

Unlike most other caverns, tbe Bermuda 
caves are all connected with the sea. In 
some, only a few inches of water covert 
tbe floor at high tide; In others tbe tide 
ebbs and Sows several leet deep within 
their dark recesses; while In others tbe 
floor is completely submerged and tbe 
visitor Is compelled to navigate them In a 
boat. Although tbe water is as clear and 
transparent as crystal, no fish ore seen. 
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notwiUutanding taere iseaayingren from About fifty feet from the 
the sea, bat is all the io<RUed '■grottoes," slope decreases ani Ibe roof.— irbich has 
which aie merely caves whoa; loofs have hitberto been bat eight or ten feet from 
falleii in, fish fairly swarm. 

The Walsingham Caves ace perhaps the 
most frequently visited of any on the 
islandd, altbongb they are by po meaos the 
larfcst or most beantiftil. Tbere are prob- 
ably a dozen caverns in the Walsingbain 
gronp, sitnated near tbc shores of Castle 
Harbor on Ihe eastern part of the tslsD']. 
The catrasces to most of these, as in near- 
ly all the Rennnda caves, are small and 
partly hidden by ferns, shrnbs and droop- 
ing masses of convolvnlns and jasmiae. 

Tlie largest of these caves is about 300 
feet long and pertiape 30 feet from ceiling 
to floor, bnt for fnlly half the height is 
filled with water, tbrongh which stalag- 
mites rise upward to the surface. A nar- 
row ledge permits the visitor to enter dry- 
sbod to tbe innermost recesses however. 
The stalactites of tbe Walsingbam caves 
are mainly large, often ten or twelve feet 
In length and three or four feet in diame- 
ter, and bang in pendant groups every- 1 
where, a few joining tbe stalagmites be- 
low and forming colnmns. Unrortnnately 
the stalaclites and roofs of all the Wal- 
vingham caves have been blackened by 
the lack of care or interest of the owults 
in allowing visitors to light tbe Interiors 
by flaming torches of palmetto. 

Tbe Penaiston or Pay nters'- Vale caves, 
although less than a mile from those of 
Walsingham, are almost ncknown to tonr- 
Ists; tbey are carefully protected from 
vandalism, and retain all their original 
beauty. Tbe entrance to Penaiston's cave 
is a mere crack, barely large enouj^b to 
permit one to enter on hands and knees. 

It middly opens out, bou-ever, and a dozen dossil la 

feet from tbe opening a person may easily 

stand erect. Tbe descent Is at first quite the floor,— rises to twenty feet or more, 
steep, and as the floor Is strewn with large In this portion of tbe cave are a nnmber 



of masses of stalactite coverps with ddi- 
cate frostwork. About 100 ftev faryoad 
this and fully eighty feet bc>:M- xhc sar- 



blocka and fragments of stalactites 
from the roof, walking is diflicnlt. 



of curious formations of dripstone mixed 
with fine sand which gives (be appearance 



face, the lowest level if reacted. Here 
the floor is covered to a depth of several 
feet with water, which is half Glled witb 
fallen stalactites of all sixes, while from 
its placid surface and edges, grcu flaied 
colamns of stalagmite riie apvard to the 
ceiling. 

Throughout tbe cave tbe stalactite form- 
ation is wonderfully beantifal and varied 
The celling is everywhere covered with 
the glistening pendants, some slender as 
knitting needles, others huge. Anted, 
gnarled and rough ; while scattered Kmonjc 
them are tbin, transparent sbeets of 
crinkled dripstone, banging like silken 
draperies from root and ledges. Upon 
the Soor and fallen stalactites new Uab%- 
mites have formed, and the red-earth, 
washed in by heavy rains, is covered with 
a tbin ond ice-like coating of ttie same 
material. Near the entrance, massed of 
roots, finding their way through cracks and 
crevices have become coated nitb tbe 
dripstone and the organic material decay- 
ing has left masses of hollow hiterUccd 
lubes. All is white; a glistening, frosted. 
creamy white, save here and there where 
the red earth shows dnlly throngb its 
glassy covering, or masses of fossO snaU 
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shells (a species o( Helix niw extinct and 
knowD only frdm Bermada) rest preserved 
for all time by the snnie stalactltic coat- 
ii:g. with their colors still bright In this 
cave the vifiLor may watch the stalactites 
in the vetv process of formalion. Many 
of the smaller ones are so transparent that 
by boltliDK a cacdie behind them thelo- 
ternal tube, filled with waier and even the 
cryi>ta1'i of lime held in solution, aie plain- 
ly visible, wblle at tbe point a diop of 
water slwaya glistens, ready 10 drop to 
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for Ibe fact that the majority reach from 
the vaulted roof to the submerged floor, 
forming grotesque pillars, ar.hes and col- 
lonades springing upwari In s myriad 
forms from the surface of the stygian sea 
upon which the boat floats in profound 
silence. All the stalactites are dead, or in 
other words, have ceased growing, and 
are mostly covered with a fine, slimy, 
dark green algse. This cave is lighted by 
acetylene gas f.'om a generator outside 
tbe em ranee, and is the only one so equtp' 
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ent they are mainly of interest because of 
their large size and the manner in which 
they serve to illustrate the transition frotn 
true caverns to tbe "natural arches" and 
"bridges." 

As the surrnnodiDg rock is worn away 
by waves and weather, the stalactite- 
coated walls remain, and In the course of 
time stand out boldly from neighboring 
clISs, presenting Ihe appearance of tbe 
"Cathedral" or "Chnrch-Rocks"in Somer- 
set Parish on tbe western portion of tbe 
islands. 

tbe resistance of the drip* 
by the ele- 

tioQ of an arch 

:iure like tbe 

Tucker's- lo WD 

SL David-s 



stone is gradually ( 
ments; pillar after pillar 
and finally only a small se 
remains, forming a stru 
famous "Natural Arch" at 
or tbe "Naiaral Bridge" 
Island. When situated further inland the 
CJverns are frequently destroyed by tbe 
roofs falling in. In the case of small 
caves so-called "grottoes" result, sucb as 
the "Devil's Hole" txa Harrington Sound. 
1( of large size, Im^fs or lagoons may be 
formed, and many geologists afSrm that 
Harrington Soand itself Is merely an 
enormous, water-fllled cave, whose roof, 
coaniless ages ago, collapsed. 

Doubtless, many a large and beautiful 
cave still remains undiscovered in Ber- 
muda, in fact tbat 3u::b is tbe case is 
clearly proven by the ref>ort of tbe naval 
engineers, wbo, wben excavating for tbe 
great floating dry dock at Ireland Island, 
discovered immense bidden caverns of 
wondrous beauty, but which, unfortunate- 
ly, it was necessary to entirely destroy. In 
order to make room for the handiwork of 
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tbe floor below and form a tiny deposit on 
tbe slowly growing stalagmite rising ever 
upwards. 

On Tucker's Island, in Hamilton Har- 
bor, is a very large cave, well worthy of a 
visit. This cavern is about 300 feet long, 
from '50 to aoo feet wide, and is probably 
fully bo feet from roof to floor, but as the 
latter is completely covered with several 
fathoms of water, its actual dimensions 
are difficult to determine. This cave is 
navigated by a boat, on wbicb visitors 
embark at a landing-stage juit within the 
nanow entrance. Tbe stalactites are re- 
markable for their huge size, many of 
them eight or ten feet In diameter; and 



ped on tbe islands. It is ats*) one of tbe 
few caverns to which an admission fee is 
charged. The Bermudians, — whoaregen- 
erallyall too ready to annex the nimble 
dollars of tourists,— have apparently re- 
mained Insensible to the value of tbeir 
caves as a means of revenue. 

Rivalling the Tucker's Island cave in 
size, and in fact the largest known caverns 
on the islands, are two twin caves pene- 
trating Ihe high cliflx on the north shore 
near Bailey's Bay, These caves are par- 
tially submerged at high title and tbe 
waves, clashing within in times of storms, 
have destroyed all but Ihe largest stalac- 
tites and dripstone formations. At pres- 



New Uses R>r Pttper- 
Paper teeth wotild appear to many peo- 
ple at first sight quite impracticable and 
useless, yet actual use has proved them to 
be in every respect equal to those made of 
porcelain or other similar compositions. 
Dentists in Germany are now making 
them as prominent in their work as tbe 
latter, and in every case they are said to 
give satisfaction. Naturally, too, Ibey are 
very much less expensive than the false 
teeth used hitherto, while they cannot 
break so easily, and are nut in the least 
susceptible to oeditinns of temperature. 
Another queer and inlertistinic use mod- 
ern ingenuity lias found for iiapcr is to 
raaouractute foot-gear from' it. So skil- 
fully can it be prepared for tbe purpose, 
that ill appearance it is almost identical 
with that of patent leather. It is, how- 
ever, considerably lighter, and so thin that 
it apparently reduces the wearer's feet a 
cou|)le of sizes or more— a fact which will 
doubtless go a good way towards bringing 
paper shoes into popular use, for most 
people have an inward and secret desire 
to possess small feet. Such shoes are best 
suited for bouse wear, more especially 
through Ibeir fragility rendering tbem 
hardly durable enough for outdoor wear. 
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MABINB AND SHOBB ANIMALS. 
BY L. LAVINIA VERRILL. 

During the summer when the days grow 
monotonous and uninteresting, — when the 
usual amusements have become tiresome, 
and even the latest magazines or books 
have been read and re-read; then, if you 
would create a new amusement, attire 
yourself in some rather secood-rate clothes 
(if you own any) and go down on the shore 
at low tide. There you will find much to 
prove interesting, and at the end of the 
day you will have learned much from the 
inhabitants below high water mark, with- 
out having steeped your brains in a tech- 
nical scientific study of them. If you walk 
lightly you may see a few hermit crabs 
out for an airing, or indulging in a claw 
to claw fight over a shell house. These 
amusing little creatures are deserving of 
more than a passing glance. If you should 
pull one out of his shell, you would dis- 
cover a soft body with a hooked end by 
which the hermit holds fast to his house. 
His legs are crowded toward the front of 
his body and his bright eyes are always 
on the lookout for food. 

Young hermits swim near the surface of 
the water like other crabs, but as they 
grow older they look about for substan- 
tial residences of shell. These shells are 
sometimes large and sometimes very 
small. The land hermit of Bermuda is 
quite large and it is said that this crab 
has been known to steal chickens. 

Other shore animals found at low water, 
are the worms, which build tubes for 
themselves in the soft mud and sand. 
Under almost any rock these worms may 
be seen, their heads protruding from the 
mud. One of the most brilliantly colored 
of these worms is Nereis virens, which 
often grows to seyen or eight inches in 
length. When examined under a micro- 
scope, its head seems very ferocious, pro- 
vided as it is, with black, formidable jaws. 
Two other kinds of worms are the Plan- 
arians and Nemerteans, the former flat, 
dark-colored and not easily noticed, the 
latter long and smooth, commonly brown 
or red. There is one rare Nemertean, 
however, which is white and perfectly 
blind. 

On almost all the rocks and particularly 
on ledges, piers and docks g^w barnacles, 
large and small. Their life story is an in- 
teresting one. When in the embryo stage 
they are like other crustaceans, supplied 
with antennee, legs and tail. For a month 
or two they swim around, and then, find- 
ing a convenient place, such as a rock or 
stone pier, they fasten themselves upside 
down to it, by means of a cement-like 
fluid which they excrete for this purpose. 
This fluid, which contains lime, hardens, 
and they are thus gradually inclosed by a 
wall of shell formed of six small plates. 



arranged in such a way that the animals 
can open two plates at the top and put out 
their aims. These arms look like soft 
feathers and are constantly in motion, cir- 
culating water through the barnacles and 
also collecting microscopic food. Strange 
as it may seem, these feathery arms were 
once the legs of the barnacles and they 
change their shape while the shell is in 
process of formation. Clinging tightly to 
the seaweeds and rocks along the shore, 
you will find many starfishes. The com- 
mon variety of. New England, reddish 
brown and orange in color, and from 
three to six inches across, is very beauti- 
ful, especially when it is seen clinging 
to the dark colored seaweeds In some 
sheltered tide pool, seeming almost like 
a star reflected in some dark sea. The 
starfish has a peculiar power of repairing 
injuries, for when an arm is broken off, a 
new one grows in its place, and moreover, 
an arm itself forms four new ones and 
thus becomes a whole starfish. 

Starfishes feed on mollusks, and ate, of 
course, troublesome to oyster groweis. 
When a starfish eats an oyster the process 
is ceriainly an odd one, for it folds itself 
around the shell, turns its stomach out of 
its mouth, and pushing it in between the 
shells of the bivalve victim, digests the 
oyster without taking it inside its own 
body. Many people have made the mis- 
take of supposing the orange spot on the 
back of the starfish to be an eye. In real- 
ity it is porous and through it is filtered 
the water to supply the water tubes which 
move the suckers on the under side of the 
arms of the starfish, and these suckers are 
used as feet But the real eyes are found 
at the tip of each arm. 

A near relative of starfishes is the sea- 
egg, sometimes called the ''sea-urchin. " 
These spiny balls live on rocky shores and 
occasionally small ones may be found 
under stones at low tide, but the full 
grown ones live below low water mark, in 
cracks and crevices of the rocks or among 
stones. Collectors of curios often find the 
thin, empty, spineless shells of sea-eggs 
washed up on the beach and would hardly 
recognize them in their living state. The 
shell which covers the soft body is formed 
of many plates, while fastened to these 
plates are spines, each one resting on a 
little knob, and the spine is moved by 
muscles surrounding its base. The com- 
mon sea- egg is from two to four inches 
across and quite thick. It has the ap- 
pearance of a ball of spines. The usual 
food of this animal consists of sea-plants, 
which it gnaws quite fine with its sharp 
teeth. 

Almost everyone who has ever kept a 
salt water aquarium is quite well acquaint- 
ed with the sea-anemones; those soft, 
jelly-like spots on rocks and shells, so un- 
interesting when contracted and when ex- 
panded resembling some beautiful starry 
flowers. Sea-anemones feed on small 
animals which catch in their extended 
tentacles and are then drawn into the 



mouth. Although they usually remain m 
one place, these soft bodied aninoala can 
move slowly about by their muscular 
bases. In aquariums they are very inter- 
esting, but unfortunately they have vora- 
cious appetites, a fact which often proves 
fatal to the existence of smaller animals to 
the aquarium. 

On dark nights the water is often lighted 
by phosphorescence, and in rowing, the 
water that drips from the oars seems like 
liquid fire, while around the wharves and 
rocks, the breaking ripples are bright and 
shining with this strange light. The in- 
nocent causes of this, are swimming laxily 
along near the surface of the water, for 
this light is due to the presence of jelly- 
fishes, beautiful, circular, transparent ani- 
mals when floating and a lump of stick v 
jelly when caught in one's hand. These 
curious animals swim by contracting and 
expanding their bodies, but they never 
seem able to move with much force or in 
a definite direction, rather drifting wbere- 
ever the currents take them. Almost any 
day they can be found in tide-pools along 
the shore but being transparent they are 
often over-looked by collectors. Tbey 
vary greatly in size and often reach a 
diameter of a foot by the end of the 
season. 

Mr. Emerton, in his **Life on the Sea- 
shore." describes their growth in such an 
admirable way that I cannot do better 
than to quote from him: *»In the jelly-fish 
are four colored masses half-way between 
the mouth and the rim, which consists of 
eggs. Late in the summer, if the animal 
is put in a pan of water, some of these be- 
come loose and slowly creep about on the 
bottom. These eggs, or larvae, as they 
may now be called, are dropped loose in 
the water, and those which happen to find 
suitable resting places become attached by 
one end and soon open a month at the 
other, surrounded by tentacles something 
like a minute sea-anemone. They live in 
this way all winter. In the spring these 
polyps elongate and divide transversely 
into a pile of jelly-fishes, which drop off 
one by one and swim away. At this stage 
they do not look much like the adult, but 
have eight long arms, forked at the ends 
and between these as many ronnded lobes. 
As they grow larger, the lobes increase 
more rapidly than the arms, so that the 
outline of the animal soon becomes a circle 
slightly scolloped. The forked arms carry 
between the prongs the eyes of the jelly- 
fish, and these remain in the adult. As 
the lobes grow, they develop along the 
outer edge a fringe of five tentacles ; and 
at the same time four large tentacles grow 
around the mouth, and the ovaries begin 
as four clusters of tubes. The radiating 
branched lines running from centre to cir- 
cumference are tul>es which branch from 
the central stomach, run to a circular tube 
around the outer end of the animal, and 
are the only circulating vessels that it has.** 

One of the most pleasing amusements 
of the summer is collecting specimens for 
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An aquariom, and many hours can be 
profitably spent watching the habits of the 
interesting shore animals. 



^f¥- 



The Senoee of Ants. 

How do ants, whose blindness has been 
demonstrated time and time again by sci- 
ence, find their way about in dark or light 
as though they had the sharpest eyes in 
the world ? How do they recognize rela- 
tives whom they have never before met, 
and how do they find their way back home 
when they have wandered many yards 
away? 

These matters which no scientist could 
explain, have recently been expounded by 
Miss Adele M. Pielde, of New York City, 
who has for a number of years been noted 
as an authority upon ant life. 

The ant has always been known to work 
independently of daylight. To this won- 
derful insect night and day are alike. It 
has no regular period for sleeping, and 
even in the sunlight it can only see one- 
quarter of an inch in front of its eyes. 
Yet, to the bewilderment of all naturalists 
who have studied its ways, the ant builds 
its nests, constructs long tunnels under- 
ground, forages for food a long distance 
from its nest, knows its own relatives 
from all other ants, and finds its way back 
to its own home over roo a stones, and 
leaves, even though it may travelled 100 
yards or more. It can do all this in spite 
of the fact that it is practically blind. 

The explanation of this mystery, says 
Jdiss Pielde, lies in the extraordinary fact 
that the ant finds its way about not by sight 
but by smell, and has dve separate little 
noses in the ends of his antennae. Every 
ant has two long flexible antennae, or pro- 
jecting horns, located on the front of its 
head. These antennsB have each twelve 
suctions or joints, and Miss Fielde has 
demonstrated before the New York Acad- 
emy of Sciences that the last five joints 
have the sense of smell. 

By the twelfth joint, or extreme tip of 
the antennae, the ant can tell its own nest 
from all other nests. It seems that every 
ne&t. every family of ants, and every indi- 
vidual ant have a smell by which they can 
be recognized. By the eleventh joint, or 
nose, the ant recognizes its own blood rel- 
atives, even if it has never met them be- 
fore. By the tenth joint the ant can scent 
its own trail, in the same manner that a 
hound can follow the path that has been 
taken by a fox or a rabbit. By the eighth 
or ninth joints the ant recognizes the chil- 
dren that belong to its own nest in dis- 
tinction from the children of other nests. 

It is possible that the remaining seven 
joints have also peculiar powers of smell, 
but, if so, they have not yet been discov- 
ered. Cut off the tips of its antennae and 
an ant will not know its own home. It is 
just as likely as not to wander into the 
camp of an enemy and be torn limb from 
limb. Cut off the eleventh joint and the 
ant will not know its own mother, father, 
uncles and aunts, brothers, sisters, and 



cousins. Cut off the tenth joint and the 
unfortunate ant will be hopelessly lost, 
even if it be no more than six inches away 
from its own home and family. Like a 
Dakota farmer in a blizzard, it will wander 
here and there, north, south, east, and 
west, in complete bewilderment Cut off 
the eighth and ninth joints, and the ant 
will not recognize the children of its own 
nest which it may have been washing and 
feeding a few hours before. 

With all five joints cut off the ants be- 
come entirely indifferent to one another. 
They cease to co-operate and stand stupid- 
ly about, as if they had been benumbed 
by a blow. The ants which Miss Fielde 
keeps as domestic pets are the ordinary 
medium-sized brown ants. Their scien- 
tific name is Stenamma fulvum piceum, 
and they are found wherever there is mel- 
low soil and loose stones. 
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The Jjog as an Organ of Hearloff. 

Writing upon the interesting subject of 
••Pore-legs and Their Uses," Mr. E. A. 
Butler observes in Knowledge, that •'the 
common lobster furnishes one of the best 
possible illustrations of a curious principle 
that finds expression in the organization 
of animals whose body, like its own, is 
composed of a succession of segments with 
jointed appendages, or in other words, 
animals belonging to the great sub-king- 
dom Arthropoda. The principle in ques- 
tion is that the paired appendages of the 
different segments, though all constructed 
upon the same plan, may become so modi- 
fied in form as to be adapted to the dis- 
charge of the most diverse functions. 

One of the strangest and most unexpect- 
ed of the uses to which we could imagine 
a leg as being put is that of an organ of 
hearing. Yet such seems to be one at 
least of the functions of the fore-legs in 
the ciicket and some other allied insects. 
On the outer side of the tibia a small o\-al 
space may be seen in which the strong 
armature which covers the rest of the 
body is reduced to a thin and membranous 
condition, making thus a sort of window 
or drumhead. Communicating with this, 
inside the leg, are the ends of a nerve, 
and it can hardly be doubted therefore 
that the whole apparatus constitutes an 
auditory organ, so that if these legs were 
amputated, the insect would become deaf. 

When one remembers that crickets are 
amongst the noisest of insects, their in- 
cessant chirrup l)eing a most shrill and 
penetrating sound, it cannot be considered 
strange that distinct organs of hearing 
should also be present; the sound- producer 
implies the sound- perceiver; the two func- 
tions are complementary; but it is re- 
markable that the fore-leg should have 
been selected as the most suitable site for 
this important sense.' 
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AMONG THB VIOLBTB. 
BY BESSIE L. PUTNAM 

••Out from the sunned and sheltered nooks 
The blue eye of the ^olet looks." 

— Whittier. 
Few of our native plants are entitled to 
or receive more affectionate recognition 
than the violet While most cosmopoli- 
tan, being found from Hudson Bay to 
Florida, and from the Atlantic to the 
Alaskan shores, it is equally at home in 
the eastern hemisphere. It has the sim- 
plicity and grace of the strictly American 
plants. The Yellow Violet so poetically, 
if not scientifically, described by Bryant 
in 181 4. is said to have been the first poem 
devoted to an American flower; and 
though later writers have failed to And 
the imputed fragrance in the species 
designated, and the author has been criti- 
cised for placing the period of bloom with 
that of retreating snow, the sylvan picture 
is one that we are glad to retain in our 
literature. 




Palmieri'8 Apparatus. 
The apparatus in Palmieri's observatory 
on Vesuvius indicates every impending 
eruption long enough in advance to give 
every one timely warnmg. 



THE VIOLET. 

Modest and unassuming at all times, 
it has characteristics so pronounced that 
even a child will have no hesitancy in 
determining its identity ; and a violet is a 
violet be it white, yellow or blue, and 
found in woodland or meadow. Britton 
and Brown describe about thirty species 
as indigenous east of the Rockies, while 
nearly as many more are found in the ex- 
treme west and south. 

There are five petals, the lower one 
larger than the others and usually more or 
less spurred. The five stamens are closely 
banded together, and the two lower have 
glands at the base for secreting nectar; 
these communicate directly with the spur 
reservoir. 

The plan to secure cross fertilization is 
quite ingenious, though by no means so 
elaborate as in the orchids. The style 
terminates in a club-shaped stigma slight- 
ly beaked. This is surrounded by the 
cohering anthers. The lateral petals are 
densely bearded, and the visiting insect, 
finding no convenient footing at this point, 
follows the honey guides marking the 
lower petal into the groove leading to the 
store of sweets. By experimenting with a 
pin we shall find that some of the pollen is 
brushed upon the bee in its retreat This 
does not touch the stigma of the flower 
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from which it was obtained, as the latter 
is protected by the projection; but tHe 
stigma of the next flower visited is brush- 
ed against, and some of the dusty load in- 
voluntarily deposited. Thus is pollen 
borne from one flower to another, thereby 
matntainiog the vigor of the species. 

Despite this nice little plan for cross- 
pollination, the gay blossoms of spring 
frequently bear little seed, and the great 
work of perpetuating the species is through 
small, inconspicuous blossoms without pet- 
als, produced freely during the summer 
months. This is notably the method of 
V. cucullata, the common blue violet of 
the meadow. These blossoms do not open 
and have the semblance of small buds. 
The stamens are usually incomplete, yet 
from them pollen grains are sent out to 
the numerous ovules, and the seed pro- 
duced by these cleistogamic flowers is 
plentiful and 'vigorous. Gray attributes 
the use of these cleistogamous flowers 
(which are not confined to the violet fam- 
ily), to economy in nature. And when we 
consider that while some violets contain 
only one hundred grains of pollen, in 
some insect fertilized flowers the number 
runs up into the thousands or even mil- 
lions, the vast saving is apparent. Since 
no species, so far as known, is exclusively 
cleistogamous, the theory suggested is 
plausible, thus multiplying at the smallest 
expense and at the same time renewing 
vigor by occasional cross- pollination. 

The seed pods open by a contraction of 
the edges of the carpels, throwing the 
seeds some distance. 

There are two distinct groups of violets, 
those with leafy stems and those having 
flowers on leafless scapes. The foliage is 
rounded, cordate, halberd-shaped, or nar- 
rowly divided in the various species. 

The earliest is the dainty little V. 
blanda, with small white, slightly fragrant 
blossoms. Later comes the distinctly 
odorous Canada violet, much larger, and 
its petals often tinged with violet on the 
oatside. Closely resembling it and con- 
temporaneous is V. striata, but with sti- 
pules incised instead of entire. The hal- 
berd-leaved violet was formerly regarded 
as rare, though there are now many places 
in which it is locally plentiful. It is one 
of the earliest, and has pale yellow flowers. 
The leaves are distinctly^halberd shaped, 
and so far as the writer*s observations go, 
they are beautifully variegated, the lighter 
portion having a silvery sheen worthy of 
some fancy begonia. 1 have never seen 
this peculiarity mentioned in any manual, 
yet if constant it should serve as a distin- 
guishing feature. It is more pronounced 
in midsummer than early in the season, 
though noticeable at all times. 

The garden pansy is a variety of V. tri- 
color, the well-known Johnny Jumpup, 
and admirably illustrates the possibilities 
of florists', manipulations. Though so 
greatly improved in size and form, the 
general structure remains unchanged, and 
the details of cross fertilization may be 



here observed more distinctly since they 
occur on a larger scale. 

Most of the violets respond readily to 
cultivation, and are well worthy of the 
care bestowed. The subterranean root- 
stock is of interest, its toothed surface be- 
ing but traces of undeveloped leaves, as 
proved by the shoots starting from their 
axils. 

The history of the violet is an ancient 
one, merging into mythology. Poets sang 
of it, and medicinal uses or dyes rendered 
it of cot^mercial value to the more prosaic 
world. Its odor is caught in a standard 
perfume, and the fragrance of the blossom 
which became the watchword of Napo- 
leon's followers, is now literally wafted 

around the world. 

• <■» 

THE SARQA880 8BA.. 
BY CORA E. PEASK. 

Probably no portion of the globe's sur- 
face has afforded a richer field for the 
Imaginative writer than the Sargasso Sea, 
that portion of the Atlantic Ocean lying 
between sixteen and thirty-eight degrees 
north latitude and thirty and fiity degrees 
west longitude. 

During our recent war with Spain Rome 
of our newspaper reporters, sending their 
imaginations soaring wildly over the Sar- 



in a week's sail from New York is a vast 
and trackless waste, unexplored by tfae 
hardiest sailors, uncrossed by the statliest 
ships, a monster mass of floating debris. 
consisting ot growing seaweed, blooming 
and blossoming plants, creeping and twin- 
ing vines, a floating island of verdure 
almost as larj^e as the state of Texas, 
forming a solid barrier against navif^ation. 
. . . The Spanish commander will very 
likely use this mass of floating sod to pro- 
tect his flanks and rear from attack." It 
is incredible that a paper would print 
such ludicrous trash that the merest 
school child would at once recognize as 
utterly false. 

Another Boston daily copies from the 
Buffalo Commercial this most absurd ac- 
count of a bark in passage from Rosario 
to Philadelphia during which it bad *% 
strange experience in the well known but 
seldom visited and much dreaded Sargasso 
Sea. . . . Nineteen days were spent in a 
desperate battle with the floating seaweed 
and profuse flora. . . . We were actually 
driven back b}* its force. Sutne of the 
creepers were at least one hundred feet 
long, and they seised upon the bowsprit, 
spars, davits and everything into which 
they could entangle themselves.'* The 
article goes on describing the appearance 




SARGASSUM BACCIFERUM. 



gasso Sea, met stranger visions than did 
Milton in Paradise or Dante in the depths 
of Infema A Boston daily contained an 
article anticipating the naval battle that 
occurred at Santiago. The author, giving 
free rein to his fancy, thus wiites: 

*'The battle will be fought on the north- 
ern edge of that strange and mysterious 
part of the Atlantic called the Sargasso 
Sea. It is not generally known that with- 



of the bark bedecked with * 'streamers of 
moss and green stuff," which prevented 
the rigging from running through the 
blocks, so that the crew could not sail the 
vessel. Story writers often place their 
characters aboard some derelict forever 
doomed to float aimlessly **in this great 
swirl of the Atlantic," and in the course of 
their adventures these characters state as 
scientific facts the most utter lallacies. 
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Any child who ever saw the ocean would 
naturally reason that it bears on no part 
of its surface ''blooming and blossoming 
plants.*' Tbe Sargasso Sea diffeis in no 
wise from any other part of the Atlantic, 
excepting that it is so surrounded by cur- 
rents that tbe alga known as Sargassum 
bacciferum floats here in somewhat greater 
quantities than elsewhere. It is also a 
section of the ocean lying without the 
range of constant trade winds, so that sail- 
ing vessels are sometimes liable to become 
becalmed, and one can well realize that a 
carpet of seaweed upon the surface of the 
water, when there is no wind to fill the 
sails, will tend to somewhat impede a 
ship's progress. But **a solid barrier 
against navigation" the slender seaweed is 
not, for, notwithstanding the authorities 
quoted, through the Sargasso Sea lies the 
southern passage fiom Europe to America 
for sailing vessels in winter. An intimate 
acquaintance, a worthy old sea captain, 
says that in his numerous voyages across 
this ^'unexplored, trackless waste." he 
never could have experienced the difficul- 
ties described unless he had sailed his 
vessel bottom upwards. 

In my trips to the West Indies I have 
had the pleasure of seeing the alga giving 
the name to the sea, the Sargassum bac- 
ciferum, also known as gulf weed, sea 
grapes, grape weed, tropical grapes, etc., 
floating in long narrow streams, or stretch- 
ed out on the surface of the water like 
beautiful golden brown carpets. By means 
of long boat hooks the sailors pulled some 
aboard for us to examine. There seemed 
to be three forms differing only in slightly 
varying widths and lengths of the leaf-like 
division^ of the fronds. Lady Brassey 
writes of finding five species, but Mr. Col- 
lins in the Phycotheca Boreali Americana 
classifies the specimens he has procured 
for study in two groups. 

There seems to be some doubt among 
algologists whether the Sargassum bac- 
ciferum **grows forever floating" as ex- 
pressed by Canon Kingsley in **At Last," 
or sometimes is found attached and fruited 
in the West Indies. "Fruiting specimens 
are among the greatest of algological rari- 
ties," according to Dr. Farlow of Harvard 
University. He has only one fruited spec- 
imen. This was collected on the coast of 
.Florida. The most eminent authorities 
,in ithe world doubted the existence of this 
* specimen, but by actually seeing it they 
have had to acknowledge it to be a genu- 
ine fruited Sargassum bacciferum. As 
found floating it is always intertile, so 
must increase by branching and subdi- 
viding. Columbus in discovering Ameri- 
ca also discovered the Sargassum bac- 
ciferum, as he is the first person to have 
mentipaed this seaweed. 

The Sargassum vulgare. much resem- 
bling the bacciferum, is found on the 
southern coasc of Cape Cod and elsewhere 
•towards .the south, and it might prove of' 
interests to visitors to the seashore to 
search for the alga among the rocks at 



low tide, and see for themselves upon 
what a slight basis is built the silly stories 
of •*flowering plants" and "twining vines" 
in mid ocean. 

THE NATIONAL PALM COLLECTION. 

BY WALDON FAWCETT. 

The United States government has re- 
cently secured for the National Botanical 
Gardens, at Washington, a specimen of a 
palm which is accounted the rarest thing 
in the vegetable kingdom. This marvel- 
ous product of nature, which is known as 
the double cocoanut palm, grows only in 
the Seychellarum Islands in the Indian 
Ocean, and some years ago one of the 
wealthy rajahs of India offered a ship's 
cargo for a single specimen of the rarity. 
For a long time it was supposed that this 
vatiety of palm grew in the sea. The 
seed requires seven years to ripen, and 
even the treasure seekers of the botanical 
world who visited the Seychellarum 
Islands and secured the seeds, from one of 
which the young tree in Washington has 
grown, were obliged to pay $10 each for 
the seeds. The only other specimen of 
the double cocoanut palm on this conti- 
nent is at the Phipps Conservatory, at 
Pittsburg. The superintendent of the 
Botanical Gardens is having some diffi- 
culty with this latest addition to the great 
collection, inasmuch as it requires exces- 
sive heat. The new palm tree is now a 
little over two feet high, but will ultimate- 
ly grow to a height of over 100 feet. 

The collection of palms in the National 
Botanical Garden is constantly growing in 
size, and is fast reaching the point where 
it will compare favorably with the collec- 
tions in the famous gardens in Berlin and 
Paris. There are in the institution in 
Washington more than iive thousand 
varieties of plants, shrubs and trees, and 
this includes more than 125 varieties of 
palms. A huge date palm, over eighty 
years of age, and which ranks as the 
largest palm of any kind under cultivation 
in any public or private conservatory in 
the world, is the particular pride of the 
collection at tbe national capital. 

This giant palm has proven one of the 
most troublesome objects in the possession 
of the government. No less than thirteen 
times it has poked its stately head through 
the great glass dome which surmounts the 
main conservatory at ihe gardens, and 
now Congress is to be asked to appropri- 
ate money for an addition of twenty feet 
to the beight of the dome, in order to give 
this king of the jungle growing room for 
some time to come. Some years ago the 
officials of the Garden thought that they 
had hit upon a way out of the difficulty, 
for the time being. A hole about a dozen 
feet deep was dug beside it and the palm, 
which has a trunk sixteen inches in dia- 
meter and spreads its leaves twenty feet, 
was slipped into it However, in its new 
location the veteran took a fresh start and 
in a short time was again knocking upon 
the roof. 



Thereafter the plan was adopted of each 
year sawing away the top of the tree, but 
each spriog, when the sap begins to run, 
it shoots up again, and usually goes 
through tbe glass before the gardeners 
realize wbat is happening. Indeed, the 
tree presses against the gla^ so gradually 
that instead of breaking its boughs, it 
very frequently curves the panes around 
an arc several inches deep. Then, when 
the limit of the elasticity of the glass has 
been reached, the palm bursts through 
and rapidly throws out its gieen leaves 
into the open air. ; The wild date palms, of 
which tribe the one in the Botanic Garden 
is so magnificent a specimen, come from 
the mountains of India, and can be raised 
from seed. They attain an age of one 
thousand years, and the one at Washing- 
ton has been in the possession of the 
government for nearly half a century. 
When it was exhibited at the Philadelphia 
Centennial in 1876. Prof Miller, the well- 
known landscape gardener, offered $1,000 
for it, and it is now claimed to be worth 
several times that sum. 

In the Botanic Garden is a very fine 
collection of the famous fan palms. Wben 
superintendent William R. Smith, the 
veteran director of the national palm col- 
lection, assumed his present post nearly 
half a century ago, there were only eight 
of these fan palms of the United States. 
To-day there are over three million. 
From the single specimen which original- 
ly had a place in the 'Garden, more than 
six thousand palms have been procured 
by means of sprouts. One of the inter- 
esting inhabitants of the Garden is a rare 
date pailm that was sent some years ago 
to the National Museum, and was there 
so seriously injured by chemicals, that it 
was supposed it would die. However, 
the tree was taken back to tbe Botanic 
Gardens and carefully nurtured by the 
expert palm growers, with the result that 
it has now entirely regained its beauty. 

In connection with the palm collection 
at the Botanic institution, is a monster as- 
semblage of rare ferns, to which excep- 
tional attention is now being devoted. 
There are more than four hundred varie- 
ties of ferns, including the surpassingly 
rare Elk Horn, Stag Horn and Moose 
Horn ferns, of Australia, so named be- 
cause their leaves bear a most striking re- 
semblance to the objects named. 

The removal of larg^ palms even for 
short distances without impairing tbe 
vitality of the plants, is on^ of tbe most 
difficult accomplishments of the horticult- 
ural world, and there has recently devel- 
oped a most spirited rivalry in this field of 
activity between tbe officials of the Botanic 
Gardens on tbe one hand, and the palm 
experts of the Department of .AgripuUure 
on the other. At the suggestion .of niern- 
bers of Congress it was determined, some 
time ago, to establish governmental palm 
gardens in the spacious courts of the 
General Post Office and ihe Pension Build- 
ing at Washington, and for some little 
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time past the work of transferring the 
giants of the vegetable kingdom to their 
new homes has been in progress. Thus 
far the workers at the Botanic institation 
appear to be in the lead, as a less propor- 
tion of fheir palms have died after removal 
than in the case of those bronght from the 
Department of AgricuUare. 

Some idea of the work involved in mov- 
ing these palms, which must of course be 
handled with infinite care, is conveyed by 
the fact that a number of the palms weigh 
in the neighborhood of a ton each, while 
some considerably exceed that weight. 
Among the palms that have been given 
places in the Post Office building are two 
rare fig plants of ripe age, one of which 
came from Calibar and the other from 
South America. It is claimed that the 
presence of these palms in a large build- 
ing where hundreds of men and women 
are employed, will have a beneficial effect 
on the health of the cierks. 

Experiments are constantly in progress 
at the Botanical Gardens with a view to 
discovering new spheres of usefulness for 
palms, principally, of course, in commer- 
cial pursuits, and Superintendent Smith 
has lately discovered heretofore unknown 
properties in a species of palm, the exten- 
sive cultivation of which, in the tropics, 
be will soon advocate. Experiments are 
also being made with banana trees and 
with coffee plants, which latter have al- 
ways presented a perplexing problem to 
the cultivator, owing to the difficulty of 
providing the requisite amount of shade. 
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New Speoiee Suddenly Formed. 

A highly interesting address by Hugo 
de Vries of the University of Amsterdam, 
Holland, gives a detailed account (Science, 
May 9), of a number of variations of the 
Evening Primrose equivalent to new spe- 
cie.s, and properly legarded as such be- 
cause they were not mere chance varia- 
tions of a single individual such as we see 
everywhere, but repeatedly appeared both 
in garden and field, with well defined 
characters and from the same original 
stock. The ot igin of species by leaps is not 
new, but this confirmation is remarkable. 

Prof, de Vries says that '*it is much to 
be regretted that everywhere, in the man- 
ner of both working and thmking, deduc- 
tive treatment has taken the place of 
observation and investigation. An im- 
mense superstructure of speculative sci- 
ence has risen on the foundation of Dar- 
win's selection theory. The possible in- 
fluence of selection in past times has been 
discussed for numerous cases, but its 
actual influence at the present time was 
left uninvestigated. Thought, instead of 
nature, became the source of theory, and 
the latter consequently became farther 
and farther removed from the truth. 

At last the tide is turning. Conn, in a 
recent book on evolution exclaims: *Let 
naJeaveour books and return to nature,' 
adding, 'leave speculation and turn to 
observation.' 




Edited by Wakkbm K. Mookbhbad, M. A. 

ABOBIGINAIi BBACaiNS IN LOWBB 
MOHAWK VALLBY. 

BY PERCY M. VAN EPPS. 
11. 

In this paper will be described some of 
the archseologic finds from a little tract of 
about four acres known to the local col- 
lectors as the Triangular Plat. It is an 
area of fertile rivei flats of triangular out- 
line lying in a sheltered nook on the north 



darker shades; these dark inclusions some- 
what resemble the markings in moss agate, 
slightly dendritic in character. Arrow- 
heads worked from this material occur in 
the vicinity, though rarely; Spalls of 
other colors and material occur, though 
not plentifully. Yellow jasper and white 
quartz chippings are quite rare. The very 
few arrowheads of white quartz found are 
evidently from other sections bought in 
the valley by warfare or in the way of 
barter. 

As stated, the large majority of the 
workshop refuse is of a flint shading from 
a grray-blue to a dull black. Now, strange 
to say, with the numerous collectors and 
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bank of the Mohawk, near the mouth of a 
small stream, the Verf-KiU, or Toggut- 
chero of the Indians, just one and one- 
fourth miles east of Hoffman's Ferry. 
Besides the peculiar abundance of tri- 
angular arrowheads many other interest- 
ing relics have here been obtained, and so 
far as yet known it is the only place in the 
Mohawk Valley proper from Amsterdam 
eastward where pottery fragments have 
been noticed. 

Many situations in the beautiful Mo- 
hawk Valley give evidence of occupation 
by the red man. Wherever the many and 
fertile flats are broken by elevations of 
sand or gravel, q^: by slight knolls or ridges 
just a few feet above the general level of 
the surrounding flats, such situations are 
nearly always found plentifully strewn 
with spalls and chippings of flint. Many 
such situations have yielded large num- 
bers of arrow and spearheads, knive.s 
scrapers and other forms of chipped flint. 
Occasionally celts, pestles, gouges, etc., 
are found. Certain flint-strewn spots ap- 
pear to have been workshops, for here are 
quantities of spalls and chips of the bluish 
black flint from which the majority of the 
flint implements of the region were made. 

Among these masses of refuse occur oc- 
casional spalls of a pretty mottled flint, 
in color a creamy white with blotches of 



students of archaeology in the valley and 
region, the quarry from whence this com- 
mon and ever present material was gotten 
by the Indian is yet to be discovered. 
The ledge from which the mottled flint 
was had is. however, well known. 

The subject of material used, the quarry 
sites, evidences of barter, etc., merits a 
special paper. 

Pottery so abundant in central New 
York and the upper Mohawk valley is 
rarely found east of Amsterdam. Several 
camp or village sites, with the usual ash- 
beds and layers of mussel shells, are pres- 
ent yet so far as explored they have 
yielded no potsherds save at one place^ 
the subject of this paper. This site, hav- 
ing yielded so many small flint objects, 
has been and is yet, such a Mecca to the 
collectors of the vicinity that a short de* 
scriptlon will be not unmerited. 

Just one mile below Hoffman's Ferry, 
the Mohawk river makes a shfirp bend to 
the northeast. Inclosed to the southward 
by this right-angled bend, and with a 
steeply terraced ridge of gravel for . its 
northern boundary, lies a fertile flat of 
perhaps forty acres. Upon the, first .step 
of the north- bounding terrace lie the four 
tracks of the N. Y. Central Railroad. 

Prom this small tract of flats has been 
gathered during the last twenty years 
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eDODgb archeeologic material to have fairly 
slocked a small museum, aod vben it is 
remembered that tbis tract has been culti- 
vated coDtlDuousIy since early Id tbe iSlh 
century, only imagination can picture tbe 
6ne relics tbat may bave been piclted up 
only to be scattered, lost or bcoken. 

In the early days the phlegmatic Hol- 
lander probably cared but little Tor relics 
oCJthe red man. for was be not a tangible 
reality to be dealt with— bappily we can 
say— with uniform kindness and justice, 
though with a keen eye to the next sea- 
son's Block of furs ? Apropos, while 
searching for sites upon the extensive flats 
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A broken sinew-dreader with very deep- 
ly worn notches, of wbicb an illuslraiion 
is given, was found on the Triangnjar 
Plat in 1S90. About the same date a rude 
block or slab of grtt-stone was found hav- 
ing a well defined groove across one face ; 
evidently for rounding or finishing arrow 
shafts. This object was of small siie, 
evidently intended to be used as a hand 
toot. Several fixed boulders of large size, 
showing one or more such grooves have 
been noticed and described from the cen- 
tral and western part of the state. 

The next or third paper of tbis series 
will treat of the single lodge-site and the 
distinctive Mohawk pottery of the Tri- 
angular Flat. 



BV WARWNiK. 

Correspiondentsihave'recently asked me 

where copies of my article upon ornament- 
and ceremonial stones.Jpublished in 1894, 
could be procured. As tbe magazine in 
which this article appeared (Tbe Arcbse- 
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article or not. It is part of a series wbicb 
began under my name. If 1 am aiq>ropri- 
ating another's notes I sball be glad to 
give him credit. 

With the exception of tbe finer pipes 
there is no class of relics that appeals to 
the collector, especially to the amatenr. 
as do the beiuiiful .specimens that must 
be considered ornamental or emUematic 
in character. They mn tbrongb a wide 
range of form and material, thoagh most 
of tbem are of the finest or most beaatifnl 
stone that was accessible to their fabrica- 
tors. Many attempts have been made at 
a classification of these relics, but all have 
met with the insuperable objection, that 
with very few excei>tiona, we arc enlirrfy 
ignorant of the uses to which they were 
put, and, consequently, bave no starting 
point from which to extend our srstem of 
nomenclature. Even an attempt to name 
a few of the simpler forms presents a diS- 
cnlty almost at the outset ; for the differ- 
ent patterns graduate into each other 
imperceptibly, and there is no certain line 
of separation between specimens, which 



at Niskayuna. an aged laborer of evident 
Tentonic stock was approached and shown 
some arrow-heads ivitb the query, had be 
seen such ? He bad, but always covered 
them from sight with bis hoe; this in iSgs, 
What peculiar shade of the elf-darl. thun- 
der-stone superstition have we in this, an 
exotic from mid Europe ? 

Near tbe eastern end of tbe forty acres 
of flats described, the north-bounding 
gravel terrace curves slightly southward. 
Thus about four acres, constituting tbe 
extreme eastern end of the larger area, is, 
in a way, isolated and sheltered from the 
west by tbe Hdge of gravel, which here is 
of considerable height. This httle tract 
bas been so rich in triangular arrow-heads 
that from this fact, us well as from tbe 
shape of tbe area, it has received from the 
local collectors the name "Triangular 
Flat." It is a curious fact that the very 
large majority, say ninety-five per cent., 
of all the arrow-heads found fiere are of 
the simple, unnotchid, triangular form, 
while, beginning a few rods to the west, 
and over tbe whole area of the larger 
tract adjoining, allpatternsof arrow-beads 
are found, notched ones predominating. 
An unusual number ot small perforators 
(socallod) have been found, aUo numer- 
ous scrapers, nearly all in size rather less 
than those from sites to tbe westward. 
Mr- Albro Hallenbeck bas in his collection 
twenty-nine of these scrapiers. none larger 
than two mches in diameter. Among 
these Mr. Beauchamp noted one of a rare 
form with an edge worked to a slightly 
toothetl or serrated outline by delicate 
secondary chipping- 




slate. The apple form Is 



ologist) is nowout of print, I have thought 
it best to reproduce the original in Popu- 
LAB Science News. Illustrations are of- 
fered and some changes have been made 
in the text. This article was a part of a 
series entitled "Information for Collectors." 
To this series both Messrs. Berlin and 
Fowke (and others) contributed from time 
to time. I do not remember whether I 
furnished all the notes for this particular 



are, at first glance, entirely distinct from 

For example, as little as the flat, rect- 
angular gotgets and the thin, hollowed, 
boat shaped stones resemble each other, 
there Is no possible gradation between the 
two shapes that may not be found in any 
tolerably well-equipped museum. Even 
tbe cylindrical tubes and the thin, shapely 
butterfly banner stones may form the ex- 
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tremeS o£ a series that sbade into each use, and would at least have the ttierit o: UafortoDalely, the perfect specimens- 
other so insenslbl)* that it is Impossible to enablioK one to understand lo what an that may ba classed as oroamentjl. are 
say where the one shape begins and the author referred when he used a particular very rare; the material of which Ibey aia' 
other ends. term for a particular specimen or type, made is uearly alnays quite britlle. aud 



A multitude of names have beer) invent- 
ed by varioas authors under which Ihey 
have attempted to briui; hundradg of dif- 
ferent things into one general system, but 
most of these terms are, and must be mis- 
leading Id their character; for, as a rule, 
ne have do means of knowlni; to what use 
the specimens were put by their makers. 
To call the flat, perforated stoues gorgets. 
because they are frequently found on the 
breasts of skeletons, and therefore prob- 
ably answer the purpose for which such 
tbings have been worn in recent times. 
may be correct; but we have no warrant 
for saying that it is correct. We do not 
ourselves now make or nse things so simi- 
lar to the relics ot our predecessors thai 
we can classify our collections in the light 
of present knowledge ; we cannot even say 
what we would probably do with such 
articles if we ma-de them, because we do 
not make them, and, for the most part, 
never have made anyihiDK like them. 

It would be a great help, not to collec- 
tors alone, but to the science of archeeology, 
ifsomeoue competent for the task would 
establish an arbitrary system of nomen- 
clature for a11 these tbings whose use is, 
and no doubt alwavs will t>e. uskuown. 
Such a method would be no more inexact 
than that which we are now compelled to 



We do not have this knowledge at the the specimens are worked down to the last 

present time, for every writer on the sub- degree of thinness. Consequently, even 

ject has his own way of designating what- if they may have been complete when lost 

ever he wishes to describe, and thus we or deposited with a body, the fragile sub- 



may have the fame name j 
things that are entitely diffei 
names not at all alike given 



Materials, slate and iiandBtotie. 

iveu to two stance of which Ihey are made almost Cer- 
ent, or have tainly eniiurcs (heir breakage by the pick 
to identical of the digger, the hoofs of stock, or tt»e 
implement of the farmer. It Is very sel- 
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dom that'a good specimei) is to be found a higb polish. As a mle they are cylia- ornMnental append^jes. It ittoftettotq^ 

on the Btirface, and tbey are uot mncb drical, though some have one side flat- to be easily w<wked, t«kea a xooA pobk. 

mora commoD in the graves. Brofceti, im- tened or even grooved. Tbey vary from and some of the irieces ate really beavti- 

perfect, or unfinished pieces, however, are an incb to six inches in length ; the major- f nl in their variegated markings, 

very abundant, and for the purposes of ity, however, being less than four inches. (To be continued.) 



LIGBTNINa BOD8. 



As the season of destructive thander 
storms is again at hand, a few remaita 
' concerning the electrical preservation of 

buildings will be opportune, and doubtless 
acceptable, particalarly to those who are 
' interested in the phenomena of Ugbtning, 

' and the best means of guarding against its 

|. devastations. Though much has bees 

I learned regarding the subject of atmos- 

I pberic electricity since BeDJamln Frank- 

: lin drew tbe lightning from the clowli, 

' yet tbe ligbtning'fod still remains practi- 

cally tbe same as wben first inveoted by 
this famous philosopher. It coasisti essen- 
tially of a rod of good conductiofc material. 
of sufficient area of cross section to safely 
,ixf)^_ carry to the ground the severest bolt that 

i-8«te crescent. S-Plpe. S-Blcave sume. ^-Tnbe. may fall in its locality. As nearlyevery 

person knows, it should project above the 
the student are as valuable as tbe more Tbe drilling was effected by means of a highest part of the baildlng, and extend 
perfect ones— oftentimes more so, for there stick or cane, with sand. Unfinished down its side into the ground. Tbe upper 
\<i less difficulty and expense in getting specimens occur u-tih a qmall core, show- part of the rod is fnrnlshed witb one or 
them. ing the use of a cane or reed as a borer ; more points of non-corrosive ot nnoxidii- 

Wiibout illustrations, it would be im- Id others the hole ends In a depression able metal, electrically connected with 
possible to present here a clear idea of tbe that proves the use of a solid stick. It is tbe material of the rod. Assomtng the 
different types that we wish to refer to; often stated that water was supplied with rod to be of good electrical condocling 
but any name given to a particular sort of tbe sand, bnt this is a mistake, as by the metaU and continuous througbottt— that is. 
specimen will be that in mo^t common use action of the water tbe stick would soon free from imperfect jirints— tbe most im- 
by popular authors, so that those who become soft and wear rapidly, thus clog- portant part of tbe rod is that which is oat 



FIG. S — HtTKLBUTT COLLRCTJON, ILU-VOIS. MAIEItlAL, SLATE. 

have some acquaintance with the subject ging tbe cavity and retarding the work, of sight, namely, tbe part wbk:h eniert 

will readily understand what is meant in Tbe drill may have been revolved between the ground. 

onr descriptions or statements. tbe band or the bow may have been em- If a lightning rod is to act properly as 1 

I will give a few particulars in regard ployed. Of course, two persons would be protection to the bpilding upon which It i* 

to some of tbe more common forms: required to drill the longer or thinner placed, great care is always necessary is 

Tubes. — These are usually of slate, specimens — one to work the drill, tbe other order to insure tbe lower end of tbe rod 

though many are found of sandstone, and, to steady the stone and direct the point of being placed in good electrical connection 

very rarely, one made of quartz, or similar the instrument. with the ground. For this purpose tbe 

hard stone. The preference seems to have Tbe banded Hnionlan slate was a favor- rod should be sunk Into tbe ground notil 

been for a material that was susceptible of ite stone for this, as for other forms of permanently moist earth is reached, aul 
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it should also be enlarged where it esters 
^vch damp earth. If gas pipes are \n tbe 
neighborhood, it is preferable that tbe rod 
be connected directly with them, and if 
the building on which the rod is placed is 
furnished with a tin or metallic roof, the 
rod sbould in all cases be electrically con- 
nected therewith. 

Many curious ideas are prevalent in 
every community as to tbe action of the 
lightning rod, and the belief seems to be 
gradually gaining ground— at least among 
persons who have been imposed upon by 
nefarious and itinerant venders who have 
taken advantage ot the prevailing ignor- 
ance regarding this valuable invention— 
that the lightning-rod is more a source of 
danger than of protection to a building. 
It is very important tbat the general pub- 
lic should know whether or not this is 
true, and the writer is pleased to say that 
this question is at present receiving tbe 
most careful attention from electrical ex- 
perts. The overwhelming burden of testi- 
mony is in favor of the ligbtntng-rod, 
which, if properly constructed and located, 
affords an absolute protection to the build- 
ing; but, if improperly or poorly construc- 
ted, is unquestionably an absolute source 
of danger. Indeed, this is an almost self- 
evident proposition ; for, since the function 
of tbe lightning-rod is to carry the bolt 
from the clouds to the ground, past the 
house, if the discharge once enters the rod 
and finds a difficulty in passing into tbe 
ground, it will undoubtedly wreak de* 
struction on the building and its contents. 

Since a lightning flash is merely a dis- 
charge between two contiguous clouds, 
or, as is very generally tbe case, from a 
cloud to tbe ground, objects nearest the 
cloud— that is, the tallest objects— are tbe 
most frequently **struck" by lightning. 
A ship at sea is for this reason particularly 
liable to the effects of lightning. Before 
the principles of electrical preservation 
were fully understood, the first effect of 
tbe application of lightning-rods to vessels 
was certainly attended i^ith more evil 
than good; and this was especially the 
case with tbe men-of-war, from the effects 
of the discharge on tbe powder msgazine. 
When Sir William Snow Harris, to whom 
we owe so many remarkable researches on 
electricity, first applied the true principles 
of electrical protection to ships, and show- 
ed that safety could be attained only by 
attaching the lightning-rod to the copper 
sheathing of the ship, and even to the 
masses of metal in the very powder maga- 
zine itself, he was fairly hooted by the 
English people, and it is said tbat he was 
accused of atheistic tendencies by the re- 
ligious press; but when, after several 
years' trial, it transpired that none of the 
vessels protected by the Harris system 
were ever destroyed, the English people, 
by a somewhat characteristic somersault, 
changed their opinions, declared Harris a 
public benefactor, and even prevailed on 
the government to give him a baronetcy. 

It is a curious fact that the iron ships of 



tbe present time are not damaged so fre- 
quently as are wooden ^Uipn The Ger- 
man government has been eollecting some 
statisti'js relating to the effect of lightning 
on ships, and the reason given, by the 
commission appointed tc collect the fig- 
ures, for the immunity of iron ships from 
damage, is that wire rope is used for rig- 
ging purposes, and that the vessels are 
constructed of either iron or steel In 
this way it is believed tbat the whole ship 
becomes a continuous conductor, leading 
tbe lightning to tbe sea before it can do 
much damage. The commission also re- 
ports that no case has been recorded of a 
ship rigged with wire rigging sustaining 
damage from lightning, except in a few 
instances where a continuous connection 
had not been made with the hull Wood- 
en ships, on tbe contrary, still show the 
same percentage of casualties as formerly, 
when they are not fitted up with lightning- 
rods. The advantage of metal in the 
construction of ships, as a protection 
against lightning, was illustrated by the 
experience of the British steamer Congo, 
in December, 1890. A hurricane, accom- 
panied with thunder and lightning, struck 
the vessel off the coast of Lisbon, and for 
a time her position was most critical. 
Everybody at>oard. officers, crew and 
passengers, believed the steamer would go 
down, and orders were given to abandon 
the ship. The boats were provisioned, 
and they were just upon tbe point of being 
launched when lightning struck the vessel. 
This drove nearly all hands below, and 
before they dared to venture on deck 
again the lightning had struck several 
times. The iron plates, however, were 
excellent conductors, and the electric cur- 
rents were carried into the water without 
doing any damage that endangered tbe 
ship. Some of the persons who remained 
on deck during this most dangerous period 
were stunned by the shocks, and several 
of them were more or less injured. 

There has long been a difference of 
opinion among scientific men as to tbe 
origin of atmospheric electricity. But 
among the many cau^s, which have been 
mentioned to account for its presence, 
probably that of evaporation is the most 
satisfactory, and it is now quite generally 
believed that the process of separating the 
molecules of water so as to convert them 
from a liquid to a gas, produces an elec- 
trical charge in tbe disengaged vapor. If 
the condensation of this vapor follows in 
point of time sufficiently close to its evap- 
oration, the condensation of the electrical 
charge causes results quite sufficient to 
account for the high potential of the light- 
ning flash. In our latitude, and in fact in 
all parts of the world, severe lightning is 
unknown except under peculiar circum- 
stances, where tbe condensation of mois- 
ture shortly follows its evaporation. For 
example, nearly all of our thunder storms, 
as is well known, occur at tbe close of tbe 
hottest days of the year. So, too, severe 
lightning is common in the equatorial 



regions and almost unknown in the high 
latitudes, while in desert regions, where 
rain never falls, thunder and ligntntng 
are absolutely unknown. 

All the prominent electricians of this 
and other countries ag[ree that lightning- 
rods, as they are now constructed, have a 
number of serious defects. In determin- 
ing the requirements of lightning con- 
ductors, the manufacturers and erectors 
have neglected to properly investigate the 
peculiar properties of the electricity of the 
atmosphere and the earth and tbe light- 
ning discharges which take place between 
them. In order to properly protect a 
building, its contents, and inmates, it is 
absolutely necessary that the metallic con- 
ductors be made many times the t)etter 
path, so that the greater portion of the 
electricity in a lightning discharge will 
pass over it, and readily pass to the earth. 

It has been fully demonstrated tbat the 
electricity in a heavy lightning discharge 
will not confine itself to tbe round iron 
rods, wire cables, spiral, twisted, and 
other peculiar and concentrated forms of 
lightning conductors heretofore employed. 
Proper protection can be effected only by 
applying broad and capacious metallic 
conductors to a building and in tbe earth, 
so that the electricity can be greatly dif- 
fused, and thereby disarmed, as it were, 
of its destructive energy. 

Lightning discbarges, which is electricity 
at a very high potential, are able to over- 
come ordinary resistance very readily. 
The fact is, that the difference between the 
conductivity of copper and iron in a light- 
ning discharge is so small that it practi- 
cally amounts to nothing. No persen who 
is thoroughly acquainted with electrical 
science now believes either in insulation 
or metallic points in connection with a 
rod, though it is essential tbat the light- 
ning should have a straight and broad 
path to moist earth or the subterranean 
water-bed. Every elevated portion of a 
building should be protected by a separate 
rod, and chimneys need especial care, be- 
cause of tbe ascending column of vapor 
and smoke. The value of a lightning rod 
consists, most of all, in its power of quietly 
restoring the equilibrium between the 
earth and tbe clouds; and by erecting 
lightning rods, we thus lessen the liabili- 
ties of a sudden discharge. A rod is not 
intended to **draw the lightning,'* as com- 
monly supposed, but actually to prevent 
its **striking" a building, by constantly 
maintaining a quiet circulation and ex- 
change of opposite electricities between 
the clouds and the earth. It is not gener- 
ally known that a lightning-rod is effec- 
tive in protecting a building only at a 
distance of twice the height of the rod 
above the building, in every direction 
from the rod; and for this reason all large 
buildings sbould be provided with enough 
rods to afford entire protection from light- 
ning during a severe thunderstorm. Kind 
Providence has guarded largely against 
the devastations caused by lightning, and 
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a recent writer has well remarked: "God 
has made a harmless conductor in every 
leaf, spire of grass, and twig. A common 
blade of grass, pointed by Nature's ex- 
quisite workmanship, is three times more 
effective than the finest cambric needle, 
and a single pointed twig than the metal- 
lic point of the best-constructed rod. 
Every drop of rain, and every sqowBake, 
falls charged with the electric force, and 
thus quietly disarms the clouds of their 
terror," 

A prominent American electrician, who 
has for many years given his attention to 
the subject of lightning protection, advo- 
cates and recommends the following sys- 
tem: A metallic root connected with the 
ordinary rain -pipes, and an iron pipe two 
inches in diameter and from ten to twenty 
feet in length, perforated in two lines 
along its entire length, and driven into 
the earth and connected by an iron band 
with the rain- pipe, and so arranged that 
the water will flow into it and escape 
through the perforations, thus keeping the 
earth around the pipe always moist, and 
effecting a connection with the subterran- 
ean water-bed. Buildings with slate, 
shingle and gravel roofs may be protected 
by means of tin, galvanized iron, or other 
metallic bands, at least fourteen inches 
wide, and placed beneath such roofs, and 
connected in as direct a line as possible 
from the ridge of the roof to tbe rain- 
pipes. Metallic chimney-caps, ventilators, 
iron ornaments, etc., may be utilized for 
air terminals, or a suitable air terminal 
may be erected, and it matters not whether 
it is pointed or blunt. An electrical dis- 
charge that can easily pass through two 
miles of air (which is a poor conductor), 
and twenty feet of solid rock, will certain- 
ly not stop at trifles In the shape of points, 
rust, paint, etc. 

Lightning seldom, if ever, goes below 
tbe top floor of a house provided with gas 
or water pipe, or below the uppermost 
floor that contains them. In a wooden 
house not provided with pipes, it is more 
difficult to state its course beforehand, 
though it will generally strike the chim- 
ney, and end at the well or drain if near 
the house; its course through the house 
being governed by the amount of moisture 
in the different timbers, plaster, etc., in 
the absence of any metal conductor. 

Sir William Snow Harris, whom we 
have already mentioned, is perhaps tbe 
best authority on lightning-rods, and, 
probably to be on the safe side, he recom- 
mends a large rod. He advises tbe use of 
a rod three quarters of an inch in diame- 
ter, though he admits that probably never 
in the experience of mankind has a rod 
one-half inch in diameter been melted, 
and in every case where a rod a quarter 
inch in diameter has been melted it has 
been in the form of a chain. This, of 
course, giving small connecting points be- 
tween the links, offers great resistance, 
and consequently great heat and explos- 
ions at every link. There is little doubt 



that a solid iron wire, one- quarter of 
an inch in diameter, will conduct any 
ordinary charge of lightning in safety, 
observing the necessary arrangements, 
the most important of which is the ground 
connection. Every lightning-rod should 
be of one piece throughout, fastened ver- 
tically to the roof of the building, and 
thence carried down into the ground. The 
lower extremity should part into two or 
three branches bent awav from the house, 
and carried sufficiently far into the soil to 
meet water or permanently moist earth. 
The conductor should be connected 'with 
all metallic surfaces on the roof or other 
parts of the building, in order to prevent 
the occurrence of lateral discharges, or 
discharges from the conductor to these 
surfaces, which are often very destructive. 
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BABTHQUAKBS. 
BY J. U WELLINGTON. 

Earthquakes are movements of the crust 
of the earth. In intensity they vary from 
a gentle, scarcely perceptible motion to 
the most violent undulation, changing 
the surface of the earth and overthrowing 
the most substantial works of man. New 
lakes and river courses have been kdown 
to form from these seismic disturbances, 
and old ones obliterated. 

There are three kinds of earthquakes 
called from their respective motions, the 
wave- like or undulating, the vertical, and 
the rotary. The flrst is the roost common 
and least destructive. In this kind, the 
waves either advance in a straight line or 
spread from a central point like waves 
from the spot where a stone is dropped 
into the water. The earthquakes of the 
Andes regions are said to be principally 
of this class. They are propagated along 
tbe mountains with the undulations per- 
pendicular to the range. The vertical 
acts from beneath like an explosion, and 
when they are violent nothing can with- 
stand their force. The rotary is most de- 
structive but happily is rarest. Both of 
these latter two are supposed to be only 
the various systems of waves intersecting 
each other. The rotary earthquake has 
been known to twist flelds into each other 
and to change their places entirely. The 
velocity with which the earthquake wave 
moves varies, but is estimated at from 
twenty-three to thirty- two miles a minute. 

Great earthquakes usually consist of a 
series of shocks repeated at longer or 
shorter intervals during a period of sev- 
eral months and years. After the earth- 
quake on the coast of Venzuela in Octo- 
ber, 1766, which destroyed the city of 
Cumana in a few minutes, tbe earth con- 
tinued to be shaken almost every hour for 
fourteen months; but this is not remarka- 
ble in comparison with the one on the 
island of Sicily in the year 1783, which 
continued to agitate the island for ten 
years. 

Although no part of the earth is free 
from eartb quakes, they are most frequent 
in what is known as the volcanic belt— the 



coastal legions of the Pacific Ocean, an«l 
in the vicinity of the great transversal 
belt, called the zone of fracture. Tnis 
zone of fracture includes the Gulf of Mex- 
ico, the Mediterranean Sea, and separates 
the northern from the southern continent. 
Though situated in this latter belt. Egypt 
has, perhaps, been less visited than any 
other country with earthquakes, and even 
here we have the record of one which 
occurred in 1740 A. D. Holland, with its 
soft, alluvial soil, has also felt their power. 
Nor is the bed of the ocean exempt 
Vessels have passed over the point of 
greatest disturbance just at the moment 
of the greatest shock. In like man per 
eaithquakes have been active at every 
period of the earth's existence, breaking 
up its solid crust, elevating or deprcs'^ing 
its surface and doing as much as any 
ocher single agent to bring it into its pres- 
ent condition. 

Within the tropics, earthquakes are 
most frequent during that part of tbe year 
when the greatest atmospheric disturb- 
ances take place. They are most dreaded 
at the beginning of the rainy season. At 
this time, in some places, the inhabitants 
forsake their houses and live in bamboo 
huts or tents until the danger is past. 
Observation has bhown that earthquakes 
are most frequent wtien the combined at- 
traction of the sun and the moon act to- 
gether on the eaith; also, dunng an 
earthquake the shocks are most frequent 
when the moon is on the meridian. 

Among the indications of approach of 
an earthquake are aspects of the heavens, 
changes in the atmosphere, irregularities 
in the season preceding the shock, sudden 
gusts of wind interrupted by calms, vio- 
lent rains at unusual seasons, underground 
noises, haziness in the air, often contin- 
ued for months, reddening of the sun, and 
similar phenomena. 

No satisfactory explanation of the phe- 
nomenon of earthquakes has yet been 
offered. Local disturbances preceding or 
following a volcanic eruption are no doubt 
due to the action of the volcano; but all 
that take place outside of volcanic dis- 
tricts, especially those general ones which 
disturb hundreds or thousands of miles in 
extent, roust be asciibed to some more 
general cause. This cause may be found 
in the constant cooling and contracting of 
the heated mass in the earth's interior, 
thereby increasing the tension of the 
strata of the earth and the hardened outer 
crust. In this case, every difference of 
pressure upon the earth's crust, whether 
arising from atmospheric cr astronomical 
causes, may have a share in the production 
of earthquakes. 

More than 13,000,000 of people are eUi- 
mated to have lost their lives by earth- 
quakes. The most appalling disaster of 
this character was that at Lisbon. Portu- 
gal, November i, 1755, when more than 
60,000 people perished. The day was the 
festival of All Saints and the churches 
were full to overflowing. Between nine 



and leu o'clock in the morotDg a rumbliag 
noise tchs beard like distant thunder. It 
gradoally increased until it resembled the 
sound or heavy artillery. A faint shock 
was followed by a heavier one and in Ax 
minutes 30.000 persons were buried under 
the churches and olber edifices. The 
ground seemed to undulate like the waves 
of the sea, the surrounding mnuniains 
were seen to mck violently upon tlieir 
bases, and hnge chasms opened in tbe 
earth and closed again. One of tbe most 
remarkable features of this earthquake 
was the area over which it was felt All 
western Europe was agitated, and north- 
ern Africa Buffered considerably. Neatly 
all the cities of Morocco were destroyed 
and fissures from which issued streams of 
water were opened in many placeti. On 
some of the islands of tbe West Indies tbe 
seas rose twenty feet; a similar rise was 
observed In tbe harbors of New York and 
Boston. The entire surface disturbed by 
this earthquake is estimated to be four 
times the area of all Enrope. 

Eartbqualcesbave been common through- 
out tbe geological ages Like glaciers 
and volcanoes they are not to be thought 
strange or peculiar, bat are a oormal 
phase of the earth's development. 



Pyrite or iron pyrites is sulphide of iron 
and one of tbe most common and widely 
distributed minerals. It is light brass 
]-ellow, atiboogh .often tarnished deep 
golden on an exposed or weathered sur- 
face. Rarely It is beautifully iridescent. 
It usually occurs in small brilliant cubic 
crystals sprinkled through tbe gangue 
rock or else in crystalline granular masses. 
At many western localities splendid groups 
of large crystals ace not uncommon. 

Pyrite is absolutely worthless as an ore 
of iron, and should not be considered as 
an iron compound, but as a sulphur bear- 
ing mineral. It is used for making sul- 
phate of iron, called copperas or green 
vitiiol and sulphuric acid, known com- 
meicially as oil of vitriol. When it occurs 
in large beds it is mined for the latter pur- 
pose, the United States producing over 
150.00a tons yearly. The mineral is roast- 
ed in closed furnaces and the fumes car- 
ried through pipes into lead chambers 
jetted with live steam. Tbe condensed 
water is concentrated to the brown im- 
pure commercial oil of vitriol 50 exten- 
sively used for various purposes. Pyrite 
is in many mines a rich auriferous sul- 
phuret. often tbe only or? in many rich 
gold mines. 

Pyrite has long enjoyed the honor of 
the name "fool's gold." Its biilliant color, 
together with the fact that it is unaffected 
by acids, brings it often to the latxiratory 
of tbe assayer. It is easily distinguished 
froip.gold. for it is quite hard, brittle, has 
a greenish black streak and strikes f.re 
wiib steel, while gold is soft, malleable, 
and has a sbtnjng goldeq streak. 
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Chalcopyrite or copper pyrites Is not so 
easily distinguished from pyrite, although 
it is usually a rich golden-yellow and more 
often tamisbed than pyrite. They often, 
in fact generally, occur together, some- 
times so Intimately mixed as to be insep- 
arable to the naked eye. Botb have a 
greenish black streak, and if heated before 
the blow-pipe they become magnetic, as 
they both contain considerable iron. Py- 



SULI'HUR BALL, PVKCTE CONCFETION. NEW 

rite, hovvever, is bard, while cbalcopyrite 
is soft enough to be cut with a knife. 

Pyrite concretions are not uncommon, 
and fig. i is a "sulphur ball" from the cre- 
taceous brick and potter's clay of Middle- 
sex Co,, New Jersey, where Ihey occur in 
great numbers, of various sises and 
shapes, often very peculiar and grolesqne. 
Specimens resembling frog's beads with 
bulging eyes, alligators, etc., are not un- 



These concretions consist of an 
inner nucleus generally quite spherical, 
with a smooth surface of small bright 
drusy crystals. Over this ball is a cap of 
large cubic crystals or several bunches of 
large crystals stuck on at different places. 
A still prettier concretion is the pyrite 
' 'sun'' or disc, found in the soft coal shale 
of Randolph Co., 111. This resembles a 
large gold coin set in tbe flat tablet of 
black -slate." It has a drusy center with 
deep gutters radiating to the edges. They 
seem to be simple flattened concretions, 
but when broken these "suns" reveal the 



fact that they consist of two large, flat, 
slightly convex discs with a thin plate of 
black shale separating them. There in 
also a short crystalline columnar structure 
perpendicular to the surface of the disc. 
It is not unlikely that the pyrite occupies 
the place that was formerly occupied by 
the shell of a sea urchin or some similarly 
shaped form of animal life. The drusy 
center, radiating lines and a series of 
concentric circles make the probability 
plausible. 

Another peculiar form of pyrite is found 
at the noted roofing slate quarries erf 
Lehesten. Germany. Between the cleav- 
age plates of the slate tbe pyrite Is found 
in delicately traced fern and tree-like 
forms — dendritic it is called. 

In the Pennsylvania coal region pyrite 
is often met with In the so-called coal 
"slate," which is really a shale. It occurs 
in thin layers, and when tbe free surface 
consists of small cubic crystals it is very 
brilliant. Under the name "sulphur dia- 
mond" It is mounted for jewelry and Is 
often remarkably beautiful. 

Pired&mp and Aft«rdamp. 
In accidents like that which occurred 
recently in the Cambria mines, and which 
resulted in tbe loss of many lives, two 
Idnda of gas are concerned. One is popu- 
larly known as iiredarap, and is called 
marsh gas by chemists. Tbe other is 
afterdamp, and is a product of explosion. 
Tbe former, when pure, is made up of 
carbon and hydrogen, in the proportion of 
one atom of the former to four of tbe lat- 
ter. Mixed with air. It behaves tike acety- 
lene, naphtha and other hydro. carbon 
vapors. It is highly explosive, and takes 
fire on slight provocation. The two 
chemical elements composing tbe fire- 
damp are separated by combnstion, and 
each forms a new association wltb the 
oxygen of the air. Tbe bydrogen thus 
produces a small quantity of water, which 
is harmless. Tbe carbon makes carbon 
dioxide, or carbonic acid gas, whicb Is the 
afterdamp of tbe mines. This is odorless, 
but it suffiocates those who breatbe it. 
Firedamp, being a trifle lighter than the 
air, shows a disposition to accumulate 
along the upper part of the workings, 
whereas afterdamp, having a greater den- 
sity, sinks to the floor. Unless powerful 
ventilating fans can be brought into play 
it cannot be dislodged from tbe mine. 

Twlllgbt Duration. 
Tbe text-books say that twilight is short 
in the tropics. But this is now condemn- 
ed as a myth. At tbe Harvard observ- 
atory at Arequipa, Peru. June 3S tbe sun 
set at 5.30, As late as 6,40—1 hour and 10 
minutes after— the light was still Eufficient 
to cast a shadow. Twilight lasts nearly 
until the sun is 18° tielow the horiion. 
Tbis takes longer in tbe higher latitudes 
than nearer the equator, but even in tbe 
tropics the light of day does not "go out 
like a lamp." 



I minerals 

[EdilHl by A. C. BATUt. 

ThtoHU, — It is perhaps safe to place ttu- 
onte tbird ia the list of p>opular miDeral 
ipeciine;i«; quartz and calcite being first 
and second respectively. Tbe variety of 
colors, sharpness of angles and exquisite 
groupings of the crystals together witb 
their transparency, all help to give to 
floorlte its place in popular esteem. 
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tractive. In some miaes the groups of 
fluorite occur, sprinkled with a bistre- 
colored sidente, which is not removable, 
and this does not add beanty to the under- 
lying mineral. Tbe cubes of this region 
vary !□ sl^e (roT-i rrlnute dimensions to 



PUKPLE FLUOKITK- 

Green. purple, white, bluish and yellow 
are tbe commonest colors, with pink ram 
and then usually in the scarce octahedral 
form of this mineral. Flnorite is com- 
posedof fljarine4B.g,CBlclum si.i. Chlor- 
ine is sometimes present in minute quan- 
tities. 

Isomeiric. Habit cnbic. less frequently 
octahedral, with many modifications. 
Also massive, compact and grannlar. 
Penetration twins are common. Cleavage 
is perfect, cubes readily yielding octahed- 
rons under expert blows. Shows double 
refraction with varying degrees of inten- 
sity and is remarlcably adaptive to the 
construction of apochromaiic lenses be- 
cause of its low refractive and dispersive 
powers. Pluurite is a necetsary flux In 
tbe smtlting of some ores, and is tbe base 
of hydrofluoric acid, which is used for the 
etching of glass. 

Gem stones are sometimes cut from clear 
pieces of fine color, but fluorite is too soft 
(hardness 4) for wear. 

In the North of England flnorite is the 
gangne of the lead veins whicb intersect 
the coal formations In several counties, 
and it ie from these mines that the great 
abundance of beautiful groups of cubic 
crystals have come. Sometimes these 
groups are sprinkled over with small, 
bright crystals of quarti or caldt*. orboth. 
and'the contrast with tbe darker colored 
finorite renders the specimens very at- 



ilAL or FLUOKITB. ENGLANl>. 

eight inches square, and usually occur in 
groups; isolated crystals on tbe gatigne 
being comparatively rare. The massive 
variety of mixed colors is in Derbyshire 
worked up into various objects, as balls, 
vases, caps and saucers, etc. 

In the dolomites ol St. Gothard occur 
'he pink octahedrons so much prized by 
;ollectors, and one may pay fifty dollars 
for a small group of these crystals. 
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In nearby smelters. There are several 
American localities yielding smell lots of 
fair specimens, the chief one being in 
New Hampshire. A fairly representative 
suit of colors and forms in good specimens 
may be bad at from three to fifteen dollars. 

Cuprite- — Ruby copper crystals of good 
siie and quality have recently been found 
In a vein rich in values in the Calumet 
and Arlaona mine near BIsbee, Arizona. 

Aitnpfiyllttc is a titanoorthosilicate of 
iron, manganese, potassium and sodium, 
and occurs abundantly with zircon and 
other mmerols at St. Peter's Dome, Pikes 
Peak, Col. Its color is a bronte-yellow 
with a pearly lustre, is micaceous and 
occurs in long, thin blades in a rusty 
quartz matrix. It is Is in no sense a popu- 
lar mineral, not because it Is nnattractive. 
but because perfect crystals are rare. 
Astiopfayllite is one of the mioeraJs sold to 
tourists at fancy prices at varions places 
in Colorado. People interested in collect- 
ing mineial specimens soon learn thai: it 
is more satisfactory, and much cheaper, to 
buy of tbe few regular dealers In minerals 
than it IS to palrunlie the generally unre- 
liable fakirs at popular resorts. There 
should be a satisfaction in baying speci- 
mens when one visits well-known locali- 
ties, but when It is known that not all tbe 
quartz crystals occur in Arkansas that are 
offered for sale as sucb at Hot Springs. 
and that not a piece of satinspar offered 
at Niagara Palls as "Ained from under 
the Falls," occurs there, but is imported 
from England, this knowledgfe and the 




FLUORIIB AMU SIDERITE— CUMBEKIAND, 

The best known American locality to large prices asked should make one turn 

yield an abundance of specimens is tbe to reliable dealers for their needs, 
one near Uascalonge Lake. Jefferson Co.. Agate.— It is reported that a large win 

N. Y. Here were found giant cubes of of banded and mottled agate has bees 

grass-green color, and so plentifully that found on Chickles Ridge, near Colambia. 

specimen material was pulverized forase Lancaster Ca, Pa. Ua mt i have been 
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uooovered large enough for stand and 
table tops. Agate has been found in 
several nearby counties, but the newly 
found deposit is by far larger than any 
other in the state, and perhaps in the 
United States.. 

^oiqpfaineile^ is a new mineral and is so 
named because found in the ancient Illi- 
nois River Channel, Waldo District, Jos- 
ephine Co., Ore. In lustre and weight it 
resembles nickel mixed with platinum, 
and occurs in nuggets of varying size in 
large quantities on the serpentine bed- 
rock of the Meredith Hydmulic Mines. 
The eiact analysis of the mineral is now 
being determined. 

Black MafUe* — The remarkable find near 
Fort Bowie. Arizona, of a large deposit of 
several kinds of marble, including a large 
streak of black marble, has led to exag- 
gerated conclusions of the value of the 
latter article. Black marble of high grade 
is not uncommon in the United States. 
There are several known deposits which 
would be developed if the demand war- 
ranted. Black marble is used for the 
trimmings of white or mottled marble, 
wainscotings, and clock and mantle orna- 
ments. 

CoaL On February ii, 1802, Jesse Pell, 
of Wilkes Barre, in the presence of vari- 
ous notabilities of the town, publicly 
demonstrated the use of coal as fuel. The 
grate then first used in the test, still ex- 
ists, it is said, in place in its chimney. 

Action of Light on Pfedous Stones* — It is 
known that violet light from an electric 
arc lamp excites fluorescence in the dia- 
mond. M. Chaumet has proved that an 
intimate connection exists between that 
property of the diamond and the lustre ex- 
hibited in other artificial lights, especially 
the light from candles (in which the dia- 
mond shows to the greatest advantage.) 
The diamonds that send out the most 
vivid rays are not always those which are 
the most regularly cut, but are such as, ex- 
amined by violet light, show the greatest 
fluorescence. While diamonds that do 
not fluoresce simply show violet when so 
illuminated, the most brilliant stones flu- 
oresce strongly with a clear and very 
brilliant blue radiation. The test is of 
practical value and has been applied to 
other precious stones — yellow diamonds, 
Burmese and Siamese rubies, etc. 

lyiattlve Mining Shaft*— The Red Jacket 
vertical shaft of the Calumet and Hecla is 
but little less than a mile in depth, and is 
equipped with a duplex hoist of 8,000 
horse power and ten boilers of i.ooo horse - 
power each. This plant, for the operation 
of a single shaft among the eighteen on 
the mine, develops more horse power than 
is required to run the entire street car sys- 
tem of the city of Buffalo. 

At the deep vertical shafts of the Calu- 
met and Hecla, and Tamarack mines, 
there are hoists that raise loads of six to 
ten tons, vertically, at the rate of thirty to 
fifty miles per hoor. 




VENTILATION OB* MIDDLB-CLA88 
DWEIililNGB. 

BY FRKD. T. HODGSON. 

In the construction of dwellings of me- 
dium character, it is not necessary to ex- 
pend a large sum of money in an elaborate 
system of ventilation. Indeed, expensive 
systems are rarely successful, and in very 
few cases satisfactory. 

'^Successful ventilation" is the term ap- 
plied to the means by which, without 
draught, vitiated air is diluted or removed 
from a room and fresh air supplied ; it is 
intimately connected with the heating and 
cooling of the air supplied to the room 
Warming is required in winter, and it is 
preferable that the air should be warmed 
before entering the room, as by this sys 
tem draughts are less frequent, and it is 
considered that the inlets for fresh air, 
under these circumstances, should be kept 
low, but not in the floor, and not exceed- 
ing eight feet above the floor. An open 
fire place is one of the best devices known 
for changing the air in ordinary rooms. 

It is not wise to admit air at too low a 
temperature into a room when the air is 
warm, or when many persons are congre- 
gated, as this will immediately cause a 
draught. In winter the air should be 
warmed to 55 or 60 degrees before it enters 
the room to produce the best results. To 
obtain cooling, the outlets must be high 
up, but not necessarily in the ceiling. 
The top of the openings should not be 
more than 12 feet from the floor, and 10 
feet is better, as it is the strata of air in 
the breathing zone that requires removing 
and renewing, rather than the air alx>ve. 

There are two systems of ventilation, 
viz., natural and artificial The latter 
may be subdivided, depending upon the 
means employed to bring about the 
changes in the air. Mechanical ventila- 
tion is undoubtedly the best and most cer- 
tain method of insuring a regular supply 
of air, through an expensive, and often an 
inconvenient method. In any case, hor- 
izontal through currents give the t>est all- 
round results; that is to say, the air should 
enter on one side and go out at the other; 
or at the ends and go out at the centre; or 
at the centre and go out at the ends. The 
main tx)dy of a wind moves horizontally, 
though there are plenty of eddies in it, 
and the same action, in miniature, occurs 
in ventilated rooms. 

Draughts make themselves felt from 
two causes — the speed and the tempera- 
ture of the air in the current; at a speed 
of i^ feet a second— one mile an hour — 
air at the temperature of 60 degrees is not 
felt as a draught by ordinary people; and 
a greater -speed should be avoided either 
by closing registers, if any, or shutting off 
the outlet. 

The theoretical minimum of air required 



in each house for one person sedentahlly 
engaged is 3,600 cubic feet, or one foot per 
second. All this air is not breathed, of 
course; most of it is needed to dilute and 
carry away the carbon dioxide, vapor, 
organisms and heat exhaled by the lungs 
and skin. It is costly to warm this 'large 
volume of air in winter, as we are made 
aware by the demands made by our heat- 
ers, stoves and fireplaces.. 

Air higher than 12 feet above a floor is 
of no service, indeed, it is better to have 
ceilings less than over 12 feet high, as the 
body of air above that point is rather a 
detriment than otherwise, to good ventil- 
ation. 

Air is a mixture of various gases; it is 
not a chemical compound. Its normal 
temperature in the shade, in this country, 
may vary from 15 degrees below zero in 
winter, to 100 degrees above it in summer, 
according to time of year, and locahty. 
Its humidity or dampness varies from 
thick fog, 100 per cent., down to as low as 
36 per cent., in bnght summer weather. 
Hence, in winter we may warm and dry 
air to a considerable extent, and still have 
natural air. 

Natural ventilation is that derived from 
the wind. It is powerful, but irregular 
and unreliable. In summer it will give 
satisfaction, especially with open windows; 
but in winter it can be used only to cool 
rooms lighted by gas, or very crowded 
with people. Open windows are the best 
means of natural ventilation. Special in- 
lets, -.such as short metal panels and 
brackets, with registers attached, should 
be provided in those buildings whose occu- 
pants will not open the windows. The 
best windows for ventilating are the 
double hung sashes; the worst are the 
casement windows. The best transom 
light for ventilating is the horizontal 
swivel, next, that hinged at the top, and 
regulated by a transom litter. Th^ worst 
is the transom that is hinged at the 
bottom. 

Outlets in the ceiling are not absolutely 
necessary in every case; it depends en- 
tirely on the heigtit of the ceiling above 
the floor. To be successful, ventilation 
must remove the air from the zone in 
which the people move. 
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FOOD IN NEW FOBM. 

An important discovery in economic 
botany, which it is believed will have a 
very far-reaching application to human 
food, was announced at one of the confer- 
ences of beads of departments, visiting 
botanists, etc., which are held weekly in 
the museum building of the New York 
Botanical Garden. 

The author of the discovery is I>r. Alex- 
ander P. Anderson, now curator of the 
herbarium at Columbia University. The 
discovery may bt described as a dry proc- 
ess of cooking cereal grains and starchy 
products. Realising the importance of 
investigations along this line, he began in 
the spring of 1901 a series of experiments 
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on tbe effect of temperatures of 100 de- 
grees and above on the cereal grains, to 
determine what effect dry beat under dif- 
ferent conditions would have on tbe starch 
granules. 

When air-dry powdered starches, like 
corn istarch, tapioca flour, sago flour or 
starchy preparations like pearl sago and 
pearl tapioca, are treated, tbe resulting 
swelled dry white masses become enlarged 
copies of the original, which increases in 
volume from six to nine times. When 
pure starches are thus treated and ex- 
panded, and the resulting dry products 
afterward placed in water, they go into 
suspension, forming a starch paste similar 
in every respect to one formed by boiling 
starch in water. 

The only difference between starch 
paste or starchy food products prepared 
by tbe ordinary methods of boiling, or 
cooking with water, and the dry method of 
expanding them, is that the resulting prod- 
ucts expanded when dry can be kept in- 
definitely in their dry condition, while the 
prodiicts prepared with water easily spoil 
and ferment when not afterward steri- 
lized and kept in closed vessels. 

The dry method is simply a dry cooking 
process, where the air-dry starchy prod- 
ucts and air- dry cereal grains are taken 
. and, after a short period of heating in a 
saturated atmosphere, at a temperature 
not exceeding that of the baker's oven, 
come out in a dry state, thoroughly and 
uniformly cooked, as well as absolutely 
sterilized. 

Dr. Anderson says that bis process may 
be varied to produce a great variety of 
flavors with any given cereal, by regu- 
lating the degree and duration of the heat 
applied. The products can. of course, be 
salted or otherwise seasoned or artificially 
flavored either at the time of the process 
or afterward, to suit individual tastes. 

Pearl barley, once treated, is all ready 
to be used for thickening soups and would 
be palatable with cream or milk. The 
expanded rice grains could be prepared 
like salted almonds or sugar-coated as a 
confection, or placed in hot milk, ready as 
a table vegetable or for invalids* food. 

On account of their great digestibility 
it is believed that the products of the new 
process would have a very high value 
simply as foods for invalids and dyspep- 
tics. It is also declared that most of them 
would form ideal foods for infants. By 
the saving in the amount of starch ordi- 
narily wasted a large addition is made, it 
is said, to the nutritive value of the foods, 
and a saving is thus effected in the 
amount required for proper sustenance. 

It is further pointed out that the keep- 
ing qualities of the dry cooked products, 
which are averred to be equal to the raw 
grains under the same conditions, together 
with their compressibility when desired 
into very small compass, particularly fit 
.these foods for ship stores, army,suppliefi 
jand .the use of travellers, explorers and 
vothers in such regions as the Klpndike. 



Use of Water at Meals. 

Dr. Felix L. Oswald insists that the 
avoidance of water at meals is a mere 
* 'sanitary superstition." It is not possible 
for any normally constituted human being 
to eat his way to the first quarter instal- 
ment of a modern dinner of overheated 
made dishes and greasy viands without 
experiencing a distinct longing for a cool- 
ing diluent, and before the end of the 
second course that craving assumes the 
urgency of positive distress, but the suf- 
ferer is warned to forbear. Has not Pro- 
fessor Orthodox enumerated five distinct 
sources of peril from indulging that appe- 
tency, and proved that the water instinct 
is wrong, and that nature knows nothing 
about it ? 

The most specious of those arguments 
is the alleged risk that the introduction of 
cold water would coagulate the albumen 
of tbe ingesta, and thus complicate the 
labors* of the digestive organs. But is it 
not evident that those organs should be 
allowed a casting vote in the decision of 
that controversy ? 

Dr. Schrodt, the author of **Natur-Heil- 
kunde," holds on the contrary, that our 
diet is not half fluid enough, and demon- 
strates that organic warmth will soon re- 
duce over cold beverages to the right 
medium, aad that a craving which noth- 
ing but fresh water will satisfy is a clear 
proof that the stomach is suffering from 
an excess of caloric and deficiency of 
moisture. 

Just wait, and that distress will subside, 

insists Professor O x. Yes ; the subtle 

chemistry of the organism will eventually 
find means to satisfy its needs from in- 
ternal sources, just as the agony of a 
famished man will give way to a dull tor- 
por; the system has made another forced 
loan on the reserve stores of its own tis- 
sues, and made the sufferer a little more 
comfortable, though also a little leaner. 
Even thus tbe disappointed stomach will 
make shift to lead moisture from some 
other part of the organism where it is less 
sorely needed and the distress subsides, 
though a feeling of vague discomfort re- 
mains, suggesting that the sort of moist- 
ure reabsorbed from the lower alimentary 
duct is not exactly what the stomach 

wanted. 

<«» 

Test the Drinking Water.' 
The supply of drinking water for the 
family should be tested at least once a 
year. Water that at one time is pure and 
wholesome may become too impure for 
use, yet it may be without color, and have, 
no odor or taste to show its dangerous 
qualities. 

A single test of drinking water is the 
Meisch sewage test. Fill a clean pint 
bottle three-quarters full of the water to 
be tested, and dissolve in it half a tea- 
spoonful of granulated sugar. Cork it 
and set it in a warm place for two days. 
If during this time it becomes cloudy or 
milky it is unfit for domestic use. If it 



remains perfectly clean it is probably saf. 
Be careful that the bottle is absolutely as 
clean as you can make it and the sugar 
pure. 

The second test is also a simg^ one. 
Obtain from a trustworthy druggist about 
five cents' worth of saturated solution of 
permanganate of potassium. Add about 
five drops of this to a pint bottle of water. 
This will turn the water a beautiful rose 
purple. If there is^ any considejable 
amount of organic matter, the color will 
give place in the course of a few hours to 
a more or less dirty reddish-brown. If 
the color of the water in the bottle remains 
for twelve hours unchanged from the rose 
purple it assumed when the j>era}angan- 
ate of potassium was first added, it may 
be considered free from organic contamin- 
ation. — Health. 



■♦•- 



New Cure for Tuberoulosla. 
The announcement made recently to 
the Berlin Academy of Sciences, by Prof. 
Emil von Behring, of the results of his re- 
searches in consumption is of the deepest 
import Prof. Behring*s notable act. in 
turning over the Nobel prize of $40,000 to 
the rriedical research institution he has 
founded at Marburg, was recently noted in 
the papers; his standing in the scien- 
tific world, his discovery of the diphtheria 
serum, stamp his judgment with the high- 
est authority. Briefly, as the result of six 
years' investigation. Prof. Behring finds 
that the tuberculosis in man and in cattle 
(and other animals) is one and the same 
disease— originating with one and the 
same germ. This, it need hardly be said, 
is diametrically opposed to the views of 
the famous Dr. Koch, of Berlin. Prof. 
Behring has found that the disease-bear- 
ing germ is altered in passing from the 
blood of man to cattle, or the reverse; 
hence the confusion that has existed. 
But what is most important is that Prof. 
Behring has been able to inoculate very 
young animals, and has obtained from 
these an antitoxine serum, after the man- 
ner that the smallpox vaccine is cultivated. 

Apples for Bleepleasneas. 
The apple is such a common fruit that 
very few persons are familiar with its re- 
markably efficacious medicinal properties. 
Everybody ought to know that the very 
best thing they can do is to eat apples 
just before retiring for the nighL Per- 
sons uninitiated in the mysteries of the 
fruit are liable to throw up their hands in 
horror at the visions of dyspepsia which 
such a suggestion may summon up, bat 
no harm can come even to a delicate sys- 
tem by the eating of ripe and juicy apples 
before going to bed. The apple is excel- 
lent brain food because it has more phofr> 
pboric acid in easily . digested shape than 
any other fruits. It excites the action of 
the liver, promotes sound and healthy 
sleep, and thoroughly disinfects tbe 
mouth. This is not all; the apple pre- 
vents indigestion and throat diseases. 
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PDotosrapRp I 

IMFROVBUBNT OP NBOATIVaS. 

IIV JOHN UAUDEN. 

In spite of all that bas been written re- 
garding tbe improveroeut of negatives a 
large majority of photographers do little 
or Dothicg ill this line of work, seemltig to 
think thnt wllb the development, fixation 
and washlof; o( tbe negative tbe work on 
it is fiolsbed; and a great many o£ them, 
mhile tealiiing that there are methods of 
improving the printing qualities of their 
negatives, do not care to take tbe time or 
trouble to do so, hence tbe frequent ex- 
cuses we hear for poor prints from nega- 



nse a light and dark yellow crayon, espec- 
ially for tbe sbadows. 

It often happens, bowever, that work 
along these lines fails to give the desired 
result. There is, fortunately, another 
method of improving negatives regarding 
wbich we hear but little, and it is to this 
I particularly wish to refer. It Is a pretty 
well-known fact among lantern slide 
makers that a negative wbich does not 
give a good print may be made to yield a 
good lantern slide or transparency. Tak- 
ing advantage of tbis fact we can from 
this lantern slide or transparency prodace 
in turn a negative of good printing qual- 
ity. Tbis work may be done either by 
making the transparency and resulting 
negative by contact or by reproduction in 
tbe camera I |.r,-fer ibc laifr plan. 



too great contrast we must work along 
opposite lines. iiFing a rapid plate and a 
developer which tends towards softness, 
Bttcb as metol and amidol. Having secur- 
ed a satisfactory transparency we proceed 
to make therefrom anew negative, work- 
ing along tbe same lines as in making tbe 
transparency, using a slow plate if stilt 
further contrast is required, and a fast 
plate to gain soilness. Tbose who have 
not tried tbis method will be surprised at 
tbe great difference in Ihe prints from the 
original and reproduced negatives. Tbe 
method sounds complicated, but is not 
remarkably difficult in operation, and 
often results in the staving of a poor nega- 
tive wbich cannot for one reason or an- 
other be secured again.— Camera and 
Dark Room. 

PHOTOGRAPHIC NOTES. 



The amateur photograph business bas 
developed until a trust bas just tieca 
formed, with t3s.0u0.000 capital, covering 
tbe t>est oi tbe American field, with the 
Kodak people in full contrtri of the situa- 
tion. 

If the mbber bulb and tubing begins 
to harden, immersion for a time in spirits 
of turpentine will often soften IL 



Always take care to keep tbe lens cleaOr 
for in summer there ia much more dust in 
the air, and a dnsty lens usually means a 
blurred or foggy negative. 



AmaleurPhMiiliy N.W, Emmciis. "HUMEWA 

tlves wbicb properly treated would ^ive 
good pictures. Intensiticanon and red uc 
tion are the best known and most fre- 
quently practiced methods of improving 
negatives, it is not my intention here, 
bowever, to make more than passing 
. reference to these, so much having been 
written on the subject Another method, 
frequently used but regarding which we 
see little written, is that of backing up tbe 
negative with onionskin paper and work- 
ing tbereon wltb crayoD or pencil. Be- 
tore applying the paper to tbe back of the 
negative it sbould be dampened, and 
wben dry will be found to bo stretched 
quite tight and smooth. By working on 
tbe paper with pencil or crayon it is very 
easy to tirigbten up a highlight bere and 
there, or reduce tbe density of a shadow 
and bring tbe negative up to even print- 
ing quality. While it may take some 
time and care to do the work. It is a much 
better plan than "dodging" the negative 
for each individual print, and will result 
in prints oi more uniform quality, and is 
really a saving of time in tbe end. For 
working on the piper backing I piefer to 



which has an ad-titional advantage in that 
au enlarged negative can be made from 
the transparency. Whicbever plan Is fol- 
lowed the plates In all the operations 
should be backed. For instance, suppose 
we bave a negative which even after in- 
tensification gives a print flat and lacking 
contrast, we proceed to make from tbis 
negative a transparency, either by contact 
or by reproduction in tbe camera, asstated 
above, using /or tbe purpose a slow Ian* 
tern slide plate, the tendency of a slow 
plate being to give increased contrast. 
Lanternslide workers will readily deter- 
mine as to the exposure to givt. but with 
the novice one or two trials will probably 
tie necesMry to get tbe exact time. It 
must be kept in miud that our aim is to 
secure contrast in the transparency, and 
the exposnie must be given with this 
«bject in view. This fact must also be 
borne in mind in developing, therefore we 
must choose a developer which will aid us 
in this effort, such as pyro or bydroquln- 
one, and regulate the development accord- 
ingly. 
If, on tbe contrary, we bave a negative 



Special care sbould be taken of appar- 
atus and chemicals during tbe hot season 
Keep the camera and plate-bolders in a 
cool, dry place, where there is no danger 
of tbe wood-work swelling or warping. 

When you are taking a landscape, in 
which trees and faedget, water courses. 
and sheep and cows are tbe principl feat- 
ures, a little distortion does not make 
mucb difference. Bni if you are taking a 
bouse 01 a cathedral, anything in the way 
of distortion would be fatal. 

Down Town Topics says that rigidity is 
ot paramount importance to the landscape 
worker if be desires to work in comfort 
and obtain negatives free from the blur- 
ring caused by tremor. To obtain this 
rigidity of the outfit when set up for wotk. 
it is necessary to expend care and thought 
in tbe selection of the tripod. A good 
tripod is one of tbe rarest things in tbe 
realm of photography. Let any of our 
readers set up their camera, then take 
hold of the front of tbe baseboard, and try 
tbe rigidity of the whole in a boriiontal 
direction. If any motion cnn be imparted 
to the whole by tbe exertion of gentle 
force, the tripod is at fault, and sharp 
negatives cannot be expe.'ted when the 
wind is blowing hard. 
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THB MBTBIC 8Y8TBAC 

There are so many weights and meas- 
ures in common use in the United States, 
that it may be safely said that few people 
are familiar with all of them. The three 
different systems of weight, the apothe- 
<»ry, troy, and avoirdupois, illustrate 
this fact. And while the yard may be 
•stated as our standard of length, we find 
in practice varioas arbitrary multiples of 
the yard and foot, as the fathom, the sur- 
veyoi's and engineer's chains and links, 
■the nautical mile or **knot." the statute 
mile, hands, perches, etc 

Besides the ordinary cubic measure, we 
find three systems of measuring capacity; 
dry measure, liquid measure and apothe- 
•cary's fluid measure. And to these could 
be added a number of technical standards 
in common use in various trades which 
would be Rreatly simplified upon the 
adoption of the metric, or international 
system of weights and measures. 

The unit of length in the metric system, 
known as the * 'meter" is defined as one 
ten millionth part of the distance from the 
equator to the pole of the earth, measured 
on a meridian. The French Grovemment 
was the first to construct one of these 
units, and was based on measurements 
known to be the best at that time. 

The unit of mass, or weight, is the 
kilogram, and is defined as the mass of a 
cubic decimeter of pure water at a speci- 
fied temperature. The fact that the meter 
is only approximately a natural standard 
as originally intended, has been used as 
an objection to the metric system. This 
objection is not important, since the meter 
and kilogfram can be constructed as per- 
manent as the stondard now in use, and 
the tremendous advantage of having 
weights and measures expressed in terms 
that may be added, subtracted, multiplied 
or divided at almost a glance, besides the 
international adoption, far outweighs the 
fact that we have no natural standard. 

Although years ago the United States 



government sanctioned the use of the 
system. Congress has lately agitated the 
question of adopting it in the various gov- 
ernment departments. The vast exten- 
sion of our international business renders 
the adoption of a common system quite 
indispensable. The metric system is so 
much more logical and accurate than the 
older one, that its emplo>ment will facili- 
tate measurements in countless ways. 
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THB HBAVBNS FOB AUQUST. 
BY PROF. MALCOLM McNEILL. 

The constellations, — Lyra will be found 
very near the seenith and Cygnus to the 
east, with most of the constellation a little 
north of Lyra ; Cassiopeia is in the north- 
east at about the same altitude as the pole 
star. Perseus is rising below Cassiopeia. 
Andromeda is well up in the northeast, 
and Pegasus is due east about half way 
from horizon to zenith. Pisces is rising 
near the east point, Aquarius and Capri- 
corn are in the southeast, and Sagittarius 
is low down on the south meridian. Aquila 
is above it while Scorpio and Libra are 
low in the southwest Virgo is setting in 
the west, while Bootes and Corona are 
higher up in the same quarter, and Her- 
cules is still nearer to the zenith. Ursa 
Major is in the northwest below the alti- 
tude of the pole star. The Milky Way is 
still in fine position, the portion through 
Cygnus and Sagittarius being especially 
rich in stars when examined through a 
small telescope. 

Phases of the Moon, Eastern time: 

New Moon. Aug. 3. 3h. 17 m. p.m. 
First Quarter, •* 10, 11 h. 24 m. p.m. 
Full Moon, ** ig, t h. 3 m. a.m. 

Last Quarter, ** 26, 6 h. 4 m. a m. 

Mercury is a morning star at the begin- 
ning of the month, rising about an hour 
before sunrise. It is therefore too near 
the sun to be easily seen by the naked eye, 
and its apparent distance diminishes rap- 
idly until August II, when it reaches 
superior conjunction with the sun and 
passes behind it. It is not actually occult- 
ed by the sun as the planet is then in that 
part of its orbit which is farthest from the 
ecliptic, and its nearest apparent approach 
to the sun is more than one degree. After 
conjunction it becomes an evening star 
and its apparent distance from the sun in- 
creases, but it does not get far enough 
away before the end of the month to be 
seen as an evening star. 

Venus is also a morning star, rising 
about two and one-half hours before sun- 
rise on August I, but this interval dimin- 
ishes to about two hours during tbe month. 
It moves about 44® eastward and south- 
ward among the stars during the month, 
from the constellation Gemini through 
Cancer, into Leo, and draws about 11^ 
closer to the sun. It will reach superior 
conjunction with the sun toward the close 
of November. 

Mars rises at about 2.30 a m. on August 
I, and at 2.05 a.m. on September i. It is 
therefore getting far enough away from 



the sun to be be easily seen, altbou^b it 
has not yet begun to be conspicuous. It 
moves about aaf eastward and southward 
among the stars through Gemini into Can- 
cer. It is on August i a little more than 
i^ north of Venus; but the more rapid 
eastward motion of Venus causes a rapid 
separation of the planets. The actnal dis- 
stance of Mars from the earth has begmi 
to diminish, but it is still more than twice 
the distance of the earth from the sun, and 
hence the planet has not yet begun to be 
much brighter than it was at its minimnm. 
However, it will be rather brighter than 
the pole star, and may easily be distin- 
guished by its ruddy color. 

Jupiter is in opposition with the sun on 
August 5, and is consequently above the 
horizon nearly the entire night througbont 
the month. It is in the constellation Cap- 
ricorn, and retrogrades (moves westward) 
about 4^ during the month. 

Saturn is in the same quarter of tbe 
heavens, about 20^ west of Jupiter. It 
passed opposition with the sun on July ao, 
and like Jupiter, is retrograding among 
the stars, but at only about half the speed, 
so that the two planets approach each 
other about 2^ during the month. This 
approach will continue until October and 
then the planets will begin to separate 
again. As seen in the telescope, the 
minor axis of the ring is decidedly smaller 
than it was during the opposition of last 
year. 

Uranus is in the southwestern sky in 
the evening, setting at i a.m. on Aogost 
1, and at II p.m. on September i. It is 
still in the southern extension of Opbi- 
uchus between Scorpio and Sagittarius^ 
and is nearly stationary throughout the 
month, moving slowly westward until 
August 27, and then beginning to move 
eastward; no very bright star is near 
enough to furnish an easy identification. 

The annual Perseid meteor shower is 
dpe during the early days of August. 
Probably tbe greatest number will be 
seen about August 10, but a half hour's 
watch on any evening before August ao 
will show several. This shower, while 
not as rich as the November showers, 
comes every year. As seen by the name 
of tbe shower, the radiant is in the con- 
stellation Perseus on the dates when the 
shower is richest.. This is low in the 
northeast in the evening, but toward 
morning the constellation has moved near- 
ly to tbe zenith. The meteors a/e usually 
seen in greater numbers between mid- 
night and morning. 
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Intelltgence of Ants. 
Dr. Schroeder, the German entomol- 
ogist, tells of a striking case of ant intelli- 
gence. He placed some sticky fly paper 
in front of an ant hill, where tbe ants 
would have to pass over it. They did not 
fall into the trap, however, but brought 
grass, sand, etc., and strewed them on 
the sticky surface, thus making a bridge 
over which they could pass. 
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Correspondence 



Notes on Crayfish, 
Kditor PopinjiR Science News : 

Not far away from where I live, is a 
somewbat low, flat piece of land, with 
nttmeroas little structures scattered over 
it, known as crayfish chimneys. Some 
varieties of these have been described and 
illustrated in a former number of Popular 
Science News. But several interesting 
facts failed to find their way into that 
article, and I will endeavor to describe 
some that were omitted. 

Strolling al>out, I first noticed that on 
the lower part of the ground, adjoining 
the sluggish ditch that runs through the 
''flat," the chimneys were small, mishapen, 
and generally not open, while on higher 
ground, the chimneys were tall, well 
made, and most frequently '*open." In- 
vestigation showed that the burrows first 
mentioned, were made by a small black 
crayfish, with immense * 'claws," and the 
burrows were shallow; in fact, seldom 
over six inches deep. Further, the con- 
tents of the burrow are generally muddy. 
Soon after a drought has set in. these 
crayfish enveloped in dried mud, become 
torpid, and await the next rain before 
commencing life again. 

But on the higher ground, as we have 
mentioned, the chimneys are higher, and 
open. A glance cit them shows that they 
are composed of (in part at most) the sub- 
soil. A bullet attached to a thread, and 
let down, reveals a depth of three to four 
feet, and even occasionally six feet A 
spade vigorously handled, showed that 
the hole is generally about half full of 
clear water, and when the crayfish is final- 
ly secured, it is seen to be a lovely crea- 
ture. Brilliant scarlet and blae, relieve 
the monotony of his coloring, and render 
him as handsome an animal as can be 
be found Before digging the crayfish up, 
we note that around the chimney, at 
distances of generally about a foot, are 
from two to five holes, about the same 
diameter as that forming the chimney. 
These holes end with the surface of the 
earth, i. e., they have no chimney sur- 
mounting them. 

The thought naturally comes up, why 
do some crayfish have chimneys whilst 
others have none ? But our spade reveals 
the fact that all these holes communicate 
with the hole over which the chimney is 
situated. Generally the main hole is per- 
pendicular, while the simple holes radiate 
from the main hole like the branches of a 
tree. 

On investigation, we find this to be al- 
ways the case, and a crayfish's home 
ceases to be the simple structure we at 
first imagined it to be. Next comes the 
question, why these radiating holes? A 
theory advanced is that they might be 
serviceable to the crayfish when escaping 



from enemies. The idea being that the 
crayfish **graze8" at night on the herbage 
surrounding its hole, and obviously the 
more holes to be retreated into the better 
when Mr. '*Coon" comes around. 

Another is, that these holes are traps, 
i. e., they provide hiding places for crick- 
ets, etc., and while hiding from other ene- 
mies, the crayfish comes up t)ehtnd and 
gobbles up the unfortunate refugee. This 
theory has been demolished (?) by some 
students by the remark that this species 
of crayfish is strictly vegetarian. In 
reply I can only say that as a barefooted 
schoolboy I have often lured these vege- 
tarians to their death by the simple ex- 
pedient of a bit of bacon tied to a string 
and let down in smelling distance of the 
crayfish. Again I have often left two 
crayfish in a basin of water over night. 
Next morning there would t)e in the basin 
one very fat crayfish, and sundry daws 
and such other remnants of the other. 
Probably these animals had heard that 
**all flesh is as grass,*' who knows ? 

A theory of my own, however, is as fol- 
lows. In the nature of the case, crayfish 
holes are liable to be inundated after 
heavy rains. If these holes consisted of a 
single tube, and happpened to lay in the 
route of a muddy rivulet of water, the in- 
evitable consequence would be that the 
sand and silt would be deposited in the 
hole, and the owner must either get out or 
be buried. On the other hand, the orifice 
of one of the several holes constituting a 
well regulated crayfish's house, must be 
lower than another. Consequently, the 
overflowing stream will run down one 
hole and out of the other, and carry its 
silt with it (filling up, it may be, the lower 
end only). What country boy has not 
s^n this happen hundreds of times ? 

Enough of theory, however, let us turn 
again to solid facts. To dig a hole four 
feet deep to get a crayfish is quite a job. 
(If my reader don't think so, let him try 
it.) One crayfish a day is about all that 
the average naturalist will care to accom- 
plish. I will give him a recipe whereby 
be may get fifty. It is to dig a shallow 
funnel above the main hole (about one foot 
deep). Make a bucket of muddy water of 
soup like consistence. Pour it down, and 
fill up both the *'ho1e" and the funnel; 
then be quiet. In a few minutes you will 
notice a commotion, and directly you will 
see the feelers of the crayfish moving 
about in the mud. Grab him, and drop 
him in your bucket, and go to another 
burrow. By this means the **price" of 
Cambarus ludovicianus has been reduced 
from one dollar to perhaps ten cents in 
this vicinity. 

Having secured him, and washed him, 
he is a l>eautiful animal. Put him on the 
ground, or on the floor, and he will put up 
a glorious, alert and watchful fight! Then 
drop him in a bucket of water, and he will 
generally give a series of violent back- 
ward flops of his tail. This done, he will 
then subside, become quiet, and you can't 



scare him. Contrast his behavior witb 
that of a crayfish taken out of an open 
brook, the latter is easily frightened ; any 
sudden motion toward him will make him 
dart backward. But not so with our bur- 
rowing species. 

Experience for ages gone by, has taught 
him that when he is in water, he is safe. 
Therefore, as soon as he feels him5%elf m 
water, he feels that his whole duty is- 
done. Nothing else can be done by him 
when in danger, except to drop '*ker- 
plunk" into his burrow. But with the 
creek crayfish it is different Most of his 
enemies live in the water, about him. 
Eternal vigilance is his watchword, and 
rapid, erratic motions constitute the 
means of caving his life. What a mag- 
nificent opportunity this gives for argu- 
ment ? Instinct, reason, materialism. 
Does the crayfish think? Or does his 
Creator think for him? Or does he be- 
have in these various ways because of a 
* 'fortuitous concourse of atoms" in bis 
economy ? 

Who can answer these thoughts sug- 
gested by our humble crayfish? God 
alone! T3mdall says that we can't tell 
whether a crayfish can think or not, unless 
we could turn into crayfish and try it on! 
So I suppose the problem belongs to the 
unknowable. Lorraine S. Frier son. 

The Ant Lion of Michigan. 
Editor Popular Science News : 

The Ant Lion is the larva of a neurop- 
teral fly, which resembles the dragon-flies,, 
but is smaller. This larva is remarkable 
for its habits, and the manner it obtains 
food. In Europe this fly is only found on 
the Continent, and not in the British Isles. 
I was not aware that an American species 
of this fly had been found in the States; 
and for years I have inspected sandy loca- 
tions to see if some congener of this fly, or 
the fly itself did not inhabit Michigan. I 
found no signs of it until last August. 
I saw in the sand, under a Norway spruce 
tree, some funnel shaped holes, which I 
concluded then, were made by other in- 
sects, aa I examined them and found no 
larva. This I found out later was because 
the larva, in this Michigan kind, is a timid 
thing, and will play possum as soon as 
disturbed, and as they are a plain brown- 
ish color, they pass for any old piece of 
debris that is in the sand. 

A few' days later I noticed quite a num- 
ber of the holes in the same locality. 
These were from one to two inches across 
at the top, and from one to one and a half 
inches deep, and came to a point at the 
bottom. These holes vary in size, with 
size of the larva, which no doubt depends 
on age, as some, as I afterwards found 
out, were as much as three-quarters of an 
inch long, while others were not half that 
length. The larva lies covered in the sand 
at the bottom of the hole, his strong man- 
dibles at the point In seizing his prey he 
never uncovers himself, but as soon as it 
touches the bottom, it is fastened there in 
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a vice- like grasp He is unlike his cousin 
across the water, in regalia, being very 
plain, but has the heavy mandibles and 
head of his congener. 

When one of these holes becomes filled 
up, in any way, the ant lion plows it up 
and throws out the sand with his head 
until the hole is complete for business. 
He throws the remains of his victims out 
of the pit, by a jerky movement of the 
head. This funnel-shaped hole is his ant 
catcher, and answers the purpose of the 
spider's web to secure a living. I dropped 
an ant into one of the5^ holes, and as he 
struggled up the sides to escape, falling 
back a little at times in the loose sand, 
the larva threw up the sand from the bot- 
tom with his head, in a jerking manner, 
which falling on the ant, soon sent hitn to 
the bottom, where he was quickly seized 
by the creature. This larva is called Ant 
Lion, because ants are its principal food. 
I do not know the duration of the larval 
state in this species, but in the European 
variety it is about two years. 

F. B. Hall. 
<«» 

Lehiffh Valley Belies. 
Editor Popular SciENrE News : 

The January issue of Popular Science 
Nfavs contains an article relative to a 
Lehigh Valley Indian Site, by Harry J. 
Ivey. I was especially interested in that 
portion relating to figure 6. Mr. Ivey says 
of it: •*This specimen belongs to the stem- 
less variety ; it has been variously classed 
as a knife, scraper and spear-head. It 
will be noticed that on the least convex 
edge is a semicircular indentation, which 
as can readily be seen, is not the result of 
an accident, it being nicely chipped; it 
was presumably designed to be used as a 
<:rescent stone." 

This is the first instance of my attention 
having been called in print to such an in- 
dentation, although I have carefully ex- 
amined them upon several relics in my 
collection, and agree with Mr. Ivey that 
they are not the result of an accident, but 
were carefully chipped to serve some pur- 
pose. Two of the specimens in my col- 
lection are almost identical in form to that 
in the illustration, the only important ex- 
ception being upon that part described by 
Mr. Ivey as ^'suitable for use as a scraper." 

It is plainly to be seen that my two 
specimens were formerly supplied with 
-stems that have been broken, and* I think 
it probable that the level base of Mr. 
Ivey's relic was caused by an exceptional 
break which left no trace of stem or 
shoulders. It appears to me that these 
small crescent indentations are too insig- 
nificant to support the supposition that the 
instrument was used as a ceremonial. 

I consider them fiesh and skinning 
knives, the stems of which have been 
broken by excessive pressure, for it occurs 
to me that the sharp corners of the cres- 
cent would well serve the purpose of sev- 
ering tough ligaments, tendons and ar- 
teries. Lincoln Michl. 



A Novel Blrdnest. 
Editor Popular Science News: 

Bird architecture is always interesting 
to the student of nature, and the peculiari- 
ties and oddities of structure and material 
which are occasionally indulged in by our 
feathered friends are especially so. 

In the early spring in Minnesota I had a 
bird's nest handed me which was decided- 
ly unique and novel, and I question if 
there was ever a duplicate. Who its 
builder was, I was unable to determine, 
but its size and general appearance indi- 
cated that it was the work of a member of 
the sparrow family. It was built in the 
uhual proportions with closely woven grass, 
string, etc. In the bottom of the nest, 
spread out carefully, was a piece of cloth 
about one and a half inches in diameter. 
All around the upper edge of the nest was 
placed small hen*s feathers, the quill end 
of which were firmly secured, the edges 
just over-lapping and all curving inward, 
thus forming a complete canopy over the 



nest. 



M. G. Jeniso.n. 
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CoUectinfiT of Froth and Foam. 
Editor Popular Science News: 

In your issue of February, 1902, J. 
Mayne Baltimore asks, * Why is it that 
foam and froth collects in streams in 
greater quantities during the night than 
in the daytime ?" 

In reply, I ask, does that occur on days 
which are cloudy as well as on clear days ? 
If the answer is yes. then I have no more 
to say. If no, then the problem is solve- 
able on the theory that the dryer air of 
the clear day — there being no dew — takes 
up the moisture in the foam as fast as the 
bubbles form. That may be one explan- 
ation for the phenomenon. 

Bayer, U. S. 

»> 

New Element Discovered. 

The Sun reports that Prof. Ma-ckwald 
of the Berlin University announced at the 
last meeting of the Physical Society that 
he had discovered a new element. It is 
called radion. It is active and of extra- 
ordinary energy. Professor Marckwald 
has separated it from radioactive bismuth, 
so-called polonium found in uranium 
ore. 

It con.sists, as Prof. Marckwald discov- 
ered, substantially of ordinary bismuth 
and of a new metal in the proportion of a 
thousand to one. The new metal can be 
separated by the electrolytic process. The 
rays it emits are something like those of 
the metal radium, but differ in being al- 
most completely absorbed by paper as 
well as by glass. 

Prof, Marckwald has proved that a por- 
celain tube heavily charged with electrici- 
ty by rubbing, immediately lowers its 
charge when a morsel of this metal wei};h- 
ing hardly a milligramme is brought with- 
in a distance of one decimetre. A chemi- 
cal analysis of the new metal is rendered 
very difficult by the fact that one ton of 
ore contains hardly one gramme of it. 



Questions and JlnsiDers 



QUESTIONS NOT ANSWEBBD. 

Answers are solicited, especially for all 
questions so far without replies. Ques- 
tions will appear but twice, successively. 
The following questions needs reply— 366, 
371-378. 

380. NewCenaeat, Several months ago 
a statement was made in the Digest that 
Edison had perfected a new cement, equal 
to the Portland cement, but much cheaper, 
which would revolutionize building by en- 
abling houses to be constructed of this 
•'poured" cement. Is such a cement now 
manufactured, and if so, where ? 

M. S. W. 

383. Plpe^Stem* Can any of your read- 
ers tell me ho«v the hole is made in crooked 
pipe stems; sometimes the amber and the 
wood as well are both so bent that it is 
impossible to bore a hole through either 
with any ordinary tool. A J. L. 

384. Moaquitoes and Germs, We bear a 
great deal nowadays about mosquitoes car- 
rying malaria germs, but little is said as 
to how the germs originate. Is the mos- 
quito in any way responsible for tbeir 
origin ? Possibly one of the M.D.'s among 
your readers can enlighten me upon this 
subject J- M. 

385. Transplaoting Trees. What is the 
proper way to transplant young trees ? 

C. H. 
386* Hydrocaiboos and CaffMf&ydfaln. 
What is tbe difference between these two 
things, or are they the same ? 

Pete Roleum. 

387. Pink Clover. Is a pink clover, in 
size between red and white clover, only a 
variety of the latter, which often turns 
pink? G. T. 

388. Robins. Do robins bear or see 
movement)* of worms beneath the surface 
of the ground, when they stand watching 
for worms ? L. T. M. 

389. AtttomoUks and Hones. Who has 
tried leading horses to an automobile, and 
moving the machine enough to make its 
peculiar noise ? Nervous horses can be 
accustomed to anything, even a thunder- 
ing railroad train. Usually horses need 
only to come close to an object and smell 
it, to overcome their fear. Mechaxic. 

390. Peat for FueL There is plenty of 

it. Why not substitute it for high-priced 

coal, either as found or as compressed into 

something very like coal ? 

Ann Thraciti. 

39J. Stammering. Wnat is the best 
cure for stammermg ? Tut. 

392. Deafness. Can any of your readers 
give a remedy for slight senile deafness, 
or any instrument besides the old trumpet 
that will improve the hearing. I have 
heard there are such; if so, where can 
they be obtained ? Collingwood. 

393. Freckles. Perhaps some reader of 
Popular Science News can give a remedy 
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for -the disfigurement known as freckles. 
What causes freckles to appear, and what 
is a good method of removing them ? 

394* Inaoainia* Pleasegive a good rem- 
edy for sleeplessness. Counting sheep 
jumping over a fence, and other old- 
fashioned means of inducing sleep only 
seem to add to the re5;tles8 pitching and 
tos.<iing. Can anyone give a remedy for 
the trouble .•• N. G. S. 
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370. SUie of Telescopes* Here is a list of 
those in existence in 1900 Refractors: 
Paris (Exhibition), soin. ; Yerkes, 4oin. | 
Lick, •^6in. ; Pulkowa, 3oin. ; Nice, 29.9tn. ; 
Paris, a8 9in. ; Greenwich, 28in. ; Vienna, 
27in. ; Washington, U. S., a6in ; Leander 
McCormick Observatory, Virginia, 26in. ; 
Greenwich, 26in. ; Newall's Cambridge, 
2 sin. ; Cape of Good Hope, 24in. ; Harvard, 
24in. ; Princeton. N. J., U. S., 23in : 
Mount Etna, 2i*8in. ; Strassburg, i9'iin. ; 
Milan, i9*iin. ; (Dearborn), Chicago. 18-5 
in.; Warner Observatory, Rochester. U. 
S., i6in. ; Washburn Observatory, Madi- 
son, Wis., iS'Sin ; Edinburgh, is'iin. ; 
Brussels, 15'iin. ; Madrid, isin. ; Rio Ja- 
neiro, isin. ; Paris, isin. ; Sir William 
Huggins, isin-; Paris, isin. Reflectors: 
Lord Rosse, 6ft. ; Dr. Common, 5ft. ; Mel- 
bourne, 4ft. ; Paris, 4ft. ; Meudon, 3ft 3in. ; 
South Kensington, 3ft; Crossley (Lick), 
3ft. ; Greenwich, 2ft. 6in. ; South Kensing- 
ton, 2ft. 6in. P. Q. 

372. Typewriter R&bon* The following 
process is recommended. Take vaseline 
of high boiling point, melt on slow boiler 
or fire, incorporate by constant stirring 
as much lampblack or powder deep black 
as taken up without becoming granular. 
If fat remams in excess the print is liable 
to have greasy outline, if color is in ex- 
cess, print will not be clear. Remove 
mixture from fire, and while cooling mix 
equal parts of petroleum, benzine, and 
rectified oil of turpentine, in which dis- 
solve the fatty ink, introduced in small 
quantities by constant agitation. The 
volatile solvents take in such quantities 
that the fluid ink is of consistence of fresh 
oil paint. One secret of success lies in the 
proper application of ink to ribbon. Wind 
ribbon on piece of cardboard, spread on 
table several layers of newspapers, then 
unwind ribbon in such lengths as conven- 
ient, and lay it flat on paper. Apply ink, 
after agitation, by soft brush, rub it well 
icto interstices of ribbon by toothbrush. 
Hardly any ink should remain visible on 
surface, For colored inks, use Prussian 
blue, red lead, etc., and especially aniline 
colors. Aniline black, }^ oz., pure alco- 
hol, 15 oz., concentrated glycerine, 15 oz. 
Dissolve aniline black in alcohol, add the 

glycerine. Ink as before. 

R. Park. 

373. Cold fai the Head. A little vial of 
carbolic acid, ful' strength, held to the 
nose so as to breathe the vapor, will re- 
lieve a cold in the bead. But here are 



three other recommendations from the 
English Mechanic. 

An old and effective. cure is to go with- 
out drink of any kind for 48 hours, and 
which I have personally proved. Some 
advise the inhalation of hartshorn, seven 
or eight t^mes in five minutes; also spirits 
of camphor same way. Also feet in hot 
water and 80 grains of Dover powder, i. e., 
ipecacuanha, i dr., powdered opium, i dr., 
powdered saltpetre, i oz., all well mixed; 
hot drink, and plenty of blankets. 

Another cure is this: Push a piece of 
zinc ointment well up in the nostril and 
work it about. Jabez. 

374. Sabtanoe ol Comets, A Fellow of 
the Royal Astronomical Society has this 
to say in reply to some one's statement 
that the generally-accepted view among 
astronomers is that comets are nothing 
more nor less than mere bundles of mete- 
oroids. I should like to say that I am 
old enough to remember the glorious ap- 
parition of Donati's Comet in i8s8, and 
well recollect the (almost enhanced) bril- 
liancy of Arcturus, as it shone through 
many thousands of miles of the very nu- 
cleus of the comet. One would be curious 
to know how its light got through such a 
numl>er of cubic miles of mineral particles 
closely aggregated. Bear in mind that 
the mist from a pond would have blotted 
out the star altogether. A. K. 

375. Exoenlve Blooming. It is an old 
problem, so far only answered by saying 
that Nature provides an excess of seeds 
because many come to nothing. I have a 
similar Judas tree; only a few of the 
flowers have become pods. Observer. 

376. Sdbitttute for Qolnliie. In my fami- 
ly, India Cholagogne has been very suc- 
cessful against malaria, but I do not know 
its composition. Perhaps it contains qui- 
nine. J. R. W. 

377« SwelUfig ol Flngeti, The swelling 
of the fingers referred to by R. I. is caused 
by the change in temperature affecting 
the capillaries or small blood vessels sup- 
plying the skin. Cold contracts them and 
drives the blood from the surface; heat 
dilates them, and with this increased sup- 
ply of blood, there is a slight swelling of 
the skin surface, accompanied with effus- 
ions of water or perspiration. 

John Howard, M.D. 

382. Tarnished Silver. It is the sulphur 
in the egg which turns the silver black. 
And it is sulphur or sulphuretted hydro- 
gen in the air which tarnishes the silver 
which is put away. The best way to keep 
such pieces bright is to obtain tissue paper 
from jewelers or manufacturers of silver- 
ware, as it is more free from sulphur than 
others. Place a piece of camphor gum in 
the dish or outside if a closed piece, wrap- 
ping several thicknesses of tissue paper 
about both, then a thick paper, closing it 
securely. Place the package as near the 
floor as possible, for the air is purer there, 
as gases which cause the tarnishing, bemg 
lighter, rise. Mrs. W. W: White. 



CURRENT MENTION. 



Why a Baseball Ourvea. 

In .answer to a correspondent, the Path- 
finder explains how the ball curves as 
follows: The '*curve" a ball takes when 
thrown is a result, of course, of the twist 
the pitcher gives it ; so much is popularly 
understood, but this does not explain the 
science of the operation. / 

Any object when thrown, with no twist, 
tends to follow a straight path, except for 
the attraction of gravitation which gradu- 
ally brings it to the earth. A pitcher, 
however, can make a ball curve upward, 
or to one side or the other, or downward, 
by twisting it in the corresponding direc- 
ion as it leaves his hind. 






L 




Look at the illustration. The ball is 
being thrown apparently in the direction 
A, but the pitcher has given it an over 
twist which makes it curve down in the 
direction B (here exa^rgerated). Why this 
rotary motion in this direction makes the 
ball drop will be readily seen when the 
pnnciple is once pointed out. 

Suppose the ball divided into four quar- 
ters, numbered i, 2, 3, 4. The surface of 
quadrant i is moving in a backward direc- 
tion, or opposite that of the flight of the 
ball, thus reducing the friction from the 
air at that part of the ball's surface. 
Nearly all of the front part of the sur- 
face of the quadrant 2 is running in an 
opposite direction to the line of flight of 
the ball and reducing the surface friction 
at that point also. 

The surface of the quadrant 3 is running 
generally in the same direction as the line 
of flight of the ball ; but it will be noticed 
that as the surfaces of both of these rear 
quadrants are running in the comparative 
vacuum made by the forward movement 
of the whole ball, there is practically no- 
friction on any portion of the back half. 

But it is what is taking place on the sur- 
face of the fourth quadrant that governs 
the direction of the ball. This surface is 
meeting the direct opposition of the air in 
front of it and instead of running away 
from that opposition as the first quadrant 
does, runs with greater or less directness 
against it, and thus not only develops 
much greater friction at this pomt but 
also condenses or solidifies the air in that 
vicinity. In short, the rotary motion of 
the ball increases the friction on the sur- 
face of the fourth quadrant and lessens 
the friction on the other quadrants. As it 
is an inviolable rule of physics that objects 
in motion take the line of the least resist- 
ance, it follows that our baseball gradually 
edges away from the point of greatest 
pressure, namely, the vicinity of the sur- 
face of the fourth quadrant, and is thus- 
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diverted from the direct or Initial line of 
the flight Into a gradnftlly curving line 
downward. 



Punffua AtfoWng Hmi. 

There Is a curions instance of a patho- 
logical saprophyte Id the disease known 
as actinomycosis, caqsed by (be presence 
in the tissue* of the humeo being of the 
fangtiB actinomycea, the mycelia of whicb 
penetTBte into and between the cells, 
bringing abont the fonnation of multiple 
abscesses in various parts or the body. 
The botanical aspect of this ca^ is very 
interesting, as it shows ns that Other or- 
ganisms besides Schizomycetes may infest 
animals and produce pathological results. 

Tbe symbiotic relations are very strik- 
ing, for we see that this saprophyte directs 
Its action especially towards animal tis- 
sues, wbereas in most cases (llcbens. etc.) 
the symbiotic relation is osually found 
between two members of the vsgetable 
kiofcdom, not between animal and vege- 
table, as in this case and that of SchJso- 
mycetes. It may. therefore, be seen, that 
the botanist can be of especial value to tbe 
pathologist, and particularly so if at tbe 
same time be appreciates tbe true physi- 
ological aspects of the queiit ion.— Science 
Gossip. 

Fata at the AntUlea. 
Tbe well known geologist. Prof. Heil- 
prin, takes a gloomy view of the future 
that awaits tbe islands of the Atitilles. 
His forecast, which cannot be lightly dis- 
missed ns a mere nightmare of the imag- 
ination, is enough to make the most cal- 
lous sbudder. His contention is that tbe 
recent disturbances may very possibly re- 
sult in the complete collapse of the Islands. 
He suggests that the constant ernptions 
mean that a large hole is being made in 
the bosom of tbe earth, and it follows tbat 
when it reaches a great sise subsidence 
must follow. It is believed by many that 
the Gulf of Mexico and the Carribbean 
Basin were formed in this manner, when 
the AnOean mountains broke down, and 
that tbe crust of tbe earth is extremely 
weak in that region. 

HlKh-Speed Trolleys. 
It is now nearly six months since the 
widely- heralded experiments were made 
in Germany, on the BerlinZosRen raihrav. 
which were to bave developed a speed of 
iss to 150 miles an hour, and the fact that 
no report has been made indicates that the 
experiments were not promising. The 
highest speed made was a trifle under loo 
miles an hour and this spread the rails so 
that it was dangerous to continue it. The 
German roads are not so heavily built as 
the American, and high speeds would be 
impracticable unless the whole railroad 
system were virtually rebuilt Tbe prob- 
lem of high electric railroad speeds there- 
fore Is not BO much one of making the 
cars run as of making and keeping the 
roadbed In a condition that will sustain 
such heavy strains. 



Tailors' Haaaureoienta by Photography. 
A recent patent of Franc Doleial en- 
ables one to be measured for a suit of 
clothes by photography. Says Tbe Photo- 
Gasette as quoted in tbe Literary Digest: 
Tbe person to be measured is placed be- 
fore the camera, and between them Is 
introduced a network that is photographed 
at tbe same time and serves as a standard. 
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Certain artifices are necessary to obtain a 
complete result ; tbus, certain hidden 
parts, like tbe armpits etc.. must be indi- 
cated by objects visible from without; 
and, finally, several views must be taken 
from various standpoints. The subject is 
also fitted with a sort of harness, which 
appears In the picture and which Indicates 
points of comparison These points may, 
however, be marked directly on tbe per- 
son instead. The relative positions of the 
camera, tbe network, and the subject are 
carefully adjusted so that the subject ap>- 
pears always on tbe same scale, and then 
the photograph is taken from the various 
standpoints. 

The Vlat nsh Byes. 
Messrs. Cote and Johnstone, of Liver- 
pool, in explaining the asymmetry, follow 
Traquair, disposing first of tbe mischiev- 
ous assumptions that tbe left eye has 
passed either through the substance of the 
bead or over the top of the head to reach 
its definitive position on tbe right side of 
the body. "The fact is." they remark, 
"that the left eye is not on the right side 
at all. Its presence there is purely illu- 
sory. What has happened is that tbe 
whole of the cranium In the region of tbe 
orbit has rotated on its longitudinal axis 
to tbe right side, until tbe two eyes, in- 
stead ol occnpying a horizontal plane, 
bave aasnmed a vertical one, and tbe left 
eye is dorsal to the right," 

Ifalaiia In Jap«n. 
Malarial disorders are rare in Japan be- 
cause the mountainous structure of the 
country give natural drainage facilities. 



In a Tnaeam Oarden. Anoaymotis. 
With eight illustrations reproduced from 
photographs. Pp. 419 John Lane. New 
York An interesting volume, the anthor 
of which says, "Of the writing and read- 
ing of garden books there is. Indeed, no 
end, and in mine it will tie seen that I can 
lay no claim to botanical knowledge and 
am not even much of a practical gardener, 
only In fact an out-of-door decorator and 
colorist." Bnt what Is written on the «ul>- 
ject IS most pleasing and instractive. 
Taken as a whole, the work with its 
twelve chapters is full of Interest from 
cover to cover. Whoever the aatbor may 
be, she is a clever, well-informed woman, 
who though distinctly English, is enjoying 
her life in Italy; and her experience there 
is of great interest and value to others 
who may bave a similar object in view- 
that of making and enjoying "A Tuscan 

The Book of Vegetables. Vol. VIL 
Hand Books of Practical Gardening- Edit- 
ed by Harry Roberts. By George Wythes. 
V, M. H. Together with chapters on the 
History and Cooking of Vegetables, by 
the editor. Pp. 106. John Lane. New 
York. As a writer on various branches of 
gardening, Mr. Wytbes is well known. 
This little volume does not enter largely 
Into the subject of gardening in general 
As may be judged by the title, merely the 
vegetables of common use, some twenty 
in all, are descriticd. The author goes 
quite deeply into the best methods of tbe 
cultivation and selection of different varie- 
ties. 

Nature Portralta. Studies with Pen 
and Camera of Our Wild Birds, Animals. 
Pish and Insects. Text by the editor of 
"Country Life in America." With fifteen 
large plates and many illustrations tiy the 
best nature photographers. New York: 
Doubleday, Page & Co. 1903. The 
great attractiveness of this very beau- 
tiful book lies in Its illustrations. Fully 
half of these bave been made by Mr. 
Radclyffe Dugmore, whose success in 
photographing birds and fish under tbe 
most difBcult conditioos and in tbe most 
characteristic positions and occupations, is 
well known. In tbe present volume he 
shows us a live salmon in Its native ele- 
ment as it has never before been cncceas- 
fully pbntocirapbed ; a moon-fish with tbe 
moonlight effect to which the name is due, 
conspicuous ; a mouse suckling ber young, 
woodchucks, prairie dogs, and a variety of 
fish, the two most effective examples be- 
ing the parrot fish and the "podding 
wife." One delightful plate bcsis tbe 
legend "A Disreputable Pair," aitd por 
trays a couple of owls in attitndee slr oegl y 
suggestive of inebriety. Ur, W. E. Cai^ 
Un also contributes some portraits of shy 
animals obtained at tbe cost of great pain 
and ingenuity. An excellent pictoic of 
the "Pocket Gopher" was gained by dig- 
ging sixty-seven feet in the tnnneL 
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A Few Seasonable Nature Books 

TT^HE publishers of POPULAR SCIENCE NEWS are enabled to offer the (oUowing choice books of Chas. 
-*- Sckibner's Sows in connection with a year's subscription at very reasonable rates. While these offers are 
primarily intended to secure new subscribers, any one whose subscription has expired may take advantage of 
this opportunity while it lasts. 
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THE FAMOUS BOOK BV ERNEST THOMPSON SETON. 

LIVES OF THE HUNTED 

Being a True Accotiiit of the doings of Ponr Quadrnpeds 
and Three Birds. 

SOtti One Thousand. 
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His new book and one of the great successes of the 
season. 

MORE THAN sou ILLUSTRATIONS by the AUTHOR. 

With a year's subscription to Popular Science News. $0<uD 
Or given as a premium for two new subscribers. 
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N»w BDg'laad ConservAtory of MubIo. 

The most progressive step that has been 
takeo durlDg the school year jast closed 
has been tbe establishment of a Scbool of 
Opera, bi one of tbe departments of tbe 
Conservatory. Tbe brilliant success of 
its loitial performance in Boston on May 
asd attracted widespread and enthusiastic 
praise that fully justifies the new move- 
ment Boston's musical critics united in 
commending this choice of wise lines and 
light (;oals and declared tbe occasion full 
of promise for the musical future of the 
country. 

The Orchestral department bas grown 
steadily underthe baton of Director Chad- 
wlck, and its importance In ensemble play- 
ing with vocal and instraroental soloists, 
was given convincing demonntration at 
the recent public esercises of Commence- 
ment Day. 

In the coming antumn, September iSth. 
the Conservatory will establish Itself in its 
new home on Hantington Avenue, tbe 
most magnificent conservatory building in 
tbe world, designed especially for its use 
The new residences for lady students 
overlook Boston's famous park system and 
in their constmction and appointments 
meet the most exacting standards of re- 
fined taste and comfort. 

The faculty list of the Conservatory has 
been materiaLly increased by the addition 
of instmclors of international reputation, 
and all indications point to a new and 
most successful era for the loGtltution. 
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useful work an expensive and well equip 
ped observatory is indispensable. Those 
interested In aatronomy ivho cannot afford 
Gucb luxuries, however, should consider 
themselves extremely fortunate in having 
witbin their reach the shooting stars. 
which become visible, and are seen to 
best advantage with the naked eye. 

The only instruments necessary with 
which to observe meteors are those wlilch 
nature herself has given us in the mechan- 
ism of tbe organs of sight. The eyes. 
however, are only a means to an end. 
The great majority of mankind are un- 
fortunately intellectually blind. Eyes to 
such people are practically useless. To 
become a full blown meteorist, or a full- 
blown anything, it is necessary to have 
something more than a pair of eyes. 
There must be a desire to know the mean- 
ing of things. 



Cbaapeat Branoh of Astronomy. 
One of the advantages attached to the 
investigation of meteors is that Instru- 
ments are of no avail to the student— in 
tact, meteoric astronomy is the only branch 
of the science which can dispense with 
instrumental aid, and, as such, is tbe 
cheapest. In this respect it differs from 
the study of the sun, moon, planets, 
comets and nebulte. Without optical aid, 
observations of these latter l>odies will 
teach the observer virtually nothing. For 
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Tbe Flre-Wallc. 
fallowing is an extract from t 



article headed "In tbe Australian Back- 
Blocks," in Blackwood's Majtaiine: The 
Australian aboriginal is believed to be the 
loA-esi form of huminity extant ; but there 
are many tilings in his philosophy of 
wbicb tbe white man has not dreamt. He 
figbls with namre tor his very existence, 
and even then be is haunted with an 
eternal dread of 'devouring demons. His 
Boia is bis only safeguard against these 
Ohingis and Bunyips; and It is in matters 
pertainiog to the observance of its various 
corroborrces that he has achieved sucb 
triumphs over nature, and performs feats 
that to the white man are entirely inex- 
plicable. 

An ordinary rorraboiree is merely a 
meeting that may be summoned by chief 
or elders of any tribe; but those relating 
to the Bora are a series of religious cere- 
menials culminating in a weird fire-test, 
which all young warriors must undergo 
before attaining to the state of manhood. 
This fire-test, with various modi Re at ions, 
is also practised by the New Gnineans and 
South Sea Islanders: but with the latter 
It now seems to have degenerated into a 
performance of the priests alone: and in 
the Fiji Islands a form of lire-walkiDg is 
still observed, chiefly for the benefit of 
the sensation-loving tourist. Among the 
Australian aborigines, however, the work- 
ing of tbe Bora is the chief object of their 
existence, and with them the tests are 
very real indeed. The fiie'test is worked 
by a procession of aspiring natives march- 
ing round on a path which leads through 
tbe centre of many fireS- A figure in the 
fanciful attire of some strange monster 
apparently controls tbe movements of tbe 
warriors by the motion of some object 
Tk-hicb be swings rapidly round tis head, 
and wbicb produces a humming sound 
not unlike that of a steam-siren. The 
performance is followed by a watlike diS' 
play supposed to strike terror to tbe heart 
of tbe dreaded Bunyip, and if that crea- 
ture could see, it would speedily take 
itself oS to some less d a Dgerous- looking 
part of the globe. 

A strange sutntance Ksembling tea, Is 
Pidcberie —money can't buy it. It comes 
from the Mnllagine swamps, an' gold nor 
lead would not make a black fellow part 
with It. Swallow tbat an' you can dance 
in tbe fire an" not feel nothin'; cut your- 
self ID little bits an' you'll think it fun. 
Only the niggers know what it is. 

The Bunyip (this Australian "Ix^gart'') 
is a strange, mysterious creature, balf-lish 
and half-flend. the very sight of which, it 
is said, means death to the unfortunate 
beholder. 

Death from Tight IjaotniT' 
A girl iii London a few weeks ago died 
suddenly while singing at a Salvaticn 
Army meeting. Tbe doctors found that 
death resulted from valvular disease of 
the heajt directly produced by tight lacing. 
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There may be somewhere on the earth 
a more delightful region than that of the 
Thousand Islands, but if there is, it has 
not been discovered. It is tbe Venice of 
America, but also has good hotels that 
can be kept warm if there shall happen 
to be a cold rainy evening. It is as 
fine as the Bay of Naples, with a.oco 
picturesque Islands scattered along the 
twenty-five miles of one of the most 
beautiful rivers in tbe world. You can 
find a great deal regarding it io No. 
lo of the "Four-Track Series," ■'The 
Thousand Islands." Copy will be mailed 
free on receipt of a a-cent stamp, by 
George H Daniels. General Passenger 
Agent. New York Central & Hudson 
River Railroad, Grand Central Station, 
New York. 
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Testa of Bdlsoo Storaga BatMiiea. 

Mr. T. A. EdisoD was seen recently at 

bis laboratory in Orange, N. J. , and gave 

some account of receot tests that have 
been made, says tbe Electrical Review, 
n-itb an automobile equipped with bis 
new form of storage batteries. 

The 6rsc test, be said, was made on a 
runabout macbine carrying two passen- 
gers and equipped witb 21 cells. Tbis 
automobile had a very small battery space 
in it, and only tbat number of cells could 
be accommodated. The complete equip- 
ment of batteries, including the electro- 
lyte, weighed 333 pounds. The route 
selected was in bis vicinity, over the 
ordinary Jersey road, some macadam and 
some mud, and some sand and some good 
pavement In all 75 bills were ascended, 
ranging from t% to J3% grades. Some 
little of tbe route was level, and, of course, 
some was down bill. 

Mi. W. G. Bee, wtao took ttae macbine 
out, travelled 63 miles, and when he 
brought it back 83?^ of the original speed 
could still be had from the batteries. We 
thought this was pretty good, but laler we 
toslc the same macbine out, with the same 
batteries, fully charged, 00 a faiily level 
road and ran It to a standstill. It travelled 
85 miles and sloppted when the battery 
showed only 6-3 volts. The initial pres- 
sure from the 11 cells was 39 volts. After 
running ti miles up and down hill on tbe 
first day's liial, tlie pressure stood at aa 
vulis. We are going to put out some big 
automobiles— five of them — and run Ihem 
for a 5,000-mile endurance test over the 
country roads in the vicinity. 

The object of making tbis test is to find 
out for ourselves what this battery will do. 
We have not yet been able to notice any 
depreciation. It seems to make no differ- 
ence to the cells whether they are dis- 
charged slowly or rapidly, and their out 
put is much tbe same whether current is 
taken from tbem slowly or practically on 
a short'ClrculL Oae curious elfect we 
have noticed, though, is that the cells 
seem actually to work better in the auto- 
mobile than they do on a test in tbe labor- 
atory. Now. this puzzled us for quite a 
while, until discovering the explanation, 
which is very simple. We know tbe 
plates are composed of perforated boxes 
containing tbe active materials, and when 
tbe cell is standing still on the table little 
bubbles of gas may form behind some of 
these openings, thus cutting down to some 
degree the effective material exposed. 
On the automobile, though, these bubbles 



are shaken out. and this is the reason why. 
We have found results on these runs 
which are even better than we had cal- 
culated they would be- 
When asked when the battery would be 
put upon the market commercially. Mr. 
Edison said: Our factory is now finished, 
[be machinery is all in, and we are making 
cells, but we are making them as yet for 
our own tests. If there is anything the 
matter with this battery, we want to find 
it out for ourselves and not let tbe pub- 
lic tell us about it For this reason I nm 
not going to let a single cell go out of the 
bouse until those trial automobiles have 
run s.ooo miles, and then brought home 
their batteries in as good shape as when 
they started. 
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A Novel Oalendar Watoh. 

It not only tells the time like ordinary 
irst-class watches, but also tells the day of 
he week, day of the month, the month, 
ind changes of the moon, as will be seen 

g' the accompan^ng illustration, which 
ows the exact size. This is a beautiful 
ratch, with porcelain dial and black 
oddised steel case, the fashionable new 
uaterial. It is an elegant and reliable 
Imepiece in every way, stem wind and 
tern set, and is guaranteed. It usually 
etails at $12.00; but we will deliver it for 
i limited time to any one for $8.ooi 
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Thinninff Fruits. 
The practice of thinning fruit has long 
been known to the fruit grower in Europe, 
says E. P. Sandsten. Maryland Agricul 
tuial Experiment Station, in bulletin Na 
82, and off years in fruit, with them, are 
almost unknown. In America, where the 
desire is to produce quantity rather than 
quality, the practice is generally looked 
upon with disfavor. 

If many fruits are set and are allowed to 
remain, the energies of the tree are spread 
out over the larger number, and few, if 
any, will reach the limit of their possible 
growth. If, on the other hand, one-half or 
two-thirds of the young fruits are re- 
moved, the remaining ones will have an 
opportunity to develop to a normal size. 
Moreover, the vitality of the tree is greatly 
preserved by such reduction, since it is 
not the size of the fruit that impairs the 
vitality of the tree, but the numt)er of 
seeds, which are allowed to mature. By 
removing one- half or more of the young 
fruits, we do not only make it possible for 
the tree to produce a larger and finer fruit, 
but we also preserve the vigor and long- 
evity of the tree. Judicious thinning 
makes it possible in many cases to produce 
a crop of fruit every year, and still keep 
the tree in better state of health. 

Some of the benefits are: 

First— Thinning preserves the vitality 
of the tree by lessening' the production of 
seed. 

Second. —Thinning, if systematically 
and persistently done, will cause the tree 
to bear crops more regularly. Off years 
are in most cases due to the fact that the 
trees are allowed to overbear one year, and 
daring that year, few, if any, fruit buds 
can be formed. Most kinds of fruit trees 
cannot produce a large crop and mature 
fruit buds at the same time. 

Third. — Thinning lessens the loss occas- 
ioned by rot, and other fungus diseases of 
the fruit, by eliminating the danger of in- 
fection by contact. It also in a measure 
prevents the appearance and the spread of 
diseases by permitting better ventilation 
and drying of the fruit Inside of the trees. 

Fourth. — Thinning will produce larger 
fruit. 

Fifth. — Thinning will produce a better 
colored fruit by admitting more sunlight 
into the tree. 

Sixth. — Thinning tends to ripen up the 
fruit more uniformly. 

Seventh. — Thinning will produce a more 
salable and higher-priced fruit by reason 
of the increase in size, higher color and 
general appearance. 

Eighth. — Thinning will preserve the 
shape of the tree and prevents the break- 
ing of overloaded branches. 

— » < ■» 

The Chinese Lanffuaffe. 

The Chinese language is ideographic. 

It conveys the idea and not the word for 

a thing, as the figure *'8" represents the 

idea and not the word. The Chinese have 

invent* d more than 4 >,o o marks for their 

writing. 
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Concise, crisp, entertaining articles of 
interest to every garden owner, every 
lover of horticulture or nature— Jf«eliaa#» 
Monthly is full of them. Not too techni- 
cal, not dull ; hut bright, valuable, prac- 
tical and instructive to the amateur as 
well as the expert. 

Well edited and finely illustrated. It 
tells how to secure prettier and more 
attractive grounds, gives principles mak- 
ing success certain in landscape or horti- 
cultural work. All subjects are treated in 
a masterly manner, and in a fascinating 
style well calculated to create a greater 
love for nature and her beauties. It It 
full of flower lore. 

The AUgnlRccnt of • native llower or fcra 

^~~"~"""^"""~^ chapter. U • •peclal fe«tare 
•lone well worth the •uMcription price of 
$2.00 per year. Send $1 .00 lor six montlu' trial, 
or 20c. for specimen copy. No free samplct. 
If yon are interested in hardy trees or 
Diants, send lOc for pretty book full of help* 
ful hints and nseful suggestions. It*s free 
with every subscription. 

THOMAS MEEHAN &SONS, Publishen 

G«niiaiiio«ni, Phlbddphi*. Pa. 
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CONSEKVATORV 
9F MUSIC 

We welcome students with unlim- 
ited ambition and offer every facility 
for thorough woTb in all depattments 
of Muaic, Literature and Elocution. 

Our new building is completed and 
sets the standard of the world. 

QEOItae W. CHADWICK, DIrwtor. 
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A wierican R otanist 



Tbe firat two volumes of this maga- 
zine contains more ttaati 150 articles 
and notes written especially 

For all Lovers of Wild 
Flowers. 

These articles are absolutely untecb- 
nical and easily understood by tbe 
general reader. Price 50 cents a vol- 
ume. The nejt volume will contain 
& series of illustrated keys for Identify- 
ing tbe wild-flowers according to color- 
Subscriptions, fi.oo a year. Vols. I 
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Naw Flro Pump In Bouen. 
Consul Haynes, of Rouen, reports that 
an esperiment was made at the Hotel de 
Ville with a new fire pump invented by 
Mr. Robert Lefebre. captain of the Rouen 
lire company. This pump is so small that 
only a very light two-wheeled cart with 
one horse is necessary to transport it. 
The dynamo is so constructed as to be run 
by a current from the street car or electric- 
Hght wires, and is brought into contact 
with tbem by means of a hooked pole or 
rod. The pump furnishes a pressure 
capable of throwing a jet of water, with a 
force equal to that of a steam pump, to 
the height of over 100 feet. It also has 
tbe advantage of being placed quickly in 
action wherever there is an electric cur- 
rent. For this operation, it took only 
three minutes in the experiment, whereas 
to get a steam pump up to the same pres 
sure takea fourteen minutes. 

Gum Arabio Produoad br Ants. 
Walter Busse, who has been investigat- 
ing the gum production of German East 
Africa, states that practically all secretion 
of gum in that country is provoked by 
ants. Tbe ants perforate the bark of the 
acacia to gain admittance into the wood, 
where they lay tbeir eggs in the excava- 
tions which are sometimes of considerable 
extent. The acacias with soft wood gen- 
erally show few wounds of this kind; Ibe 
hardwood acacias are riddled with them, 
each perforation being marked with a 
globule of gum. The ant that produces 
the gum makes no use of it; it is only an 
obstruction to her work, since it stops up 
the galleries she hollows out. Another 
species of ant, however, sometimes attacks 
tbe exuded gum before it has become com- 
pletely hardened, and gives it the peculiar 
appearance well known to collectors. — 
Cbem. & Drug. 



Caterp illars W anted 

"V^ ANTED at once a nnmber of liw 
healthy larvee of each of tbe fol- 
lowing: 



S»nita cyothia. Sptiiax citalpM, 
CaloumlB ansulliferB, Iphlclldem Bju. 
Eaclealmperialii. BaiUarchU uthenik 

Ptiilkmpelus pandorus, Junonia ckok*. 

aehemon. Sphinx drapiferunu 
Thy reus abbot! I. " gordini, 
Deiliphila llne«», " cinereui. 

chamaenBrll, CatocaU Uoy *P«™* 
Sphinx kalmae, Smerintboa jaEl*!^ 

Will pay cash or give liberal e«chang« 
in s X 7 photos of live insects, birds, etc 

A. HYATT VERRILL, 
81 Church St., NEW HAVEN. CT. 






Are Yon 
Interested? 


Cup PUto. o(d GiH nun 
dim or Mouml titita. <M 










FOR SALE, sr 

South Ann xtMi. Lwicuic 


nc° Dr.'*l. H «'i(_o, Jl 


INDItN "£.;;!S. 


Sordini, 1^. 



MIRINE SHELLS IND^CURIM^ 

^w^TuUll, Ll'gVn'll(° Ei(, AnisTinDa or Sn J. ■ 



FLORID* BUTTERFLIES 



ISOPHTHAUC^ 



^^ Sioux, Apache. Arapahoe 
Chippewa, Ute. &c.... 

Bead Work and Weapons at Wholeok 
to Dealers. 

'^lItT STILVELL, Deadiood, S. Dit. 



An Absolutely Safe Subttititt 
for OPIUM and MORPHINE 



Headache, Backache, 

Rheumatism, 
Neuralgia, Dyspepsia, Etc 

Sold by all drD^eiso "M icraln tabkn 

with the letter (E) on each tablet, ai 

B erain Pink Top Cananlet. 

ETNA CHEMICAL COnPANY 
m Weil St., Mew Vart, N. V. 



THI BEAVKK. 



About the Beaver's Tail 
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OMETIMES it would atmoBt 

SGBem as though nature occa- 
sionally indulged berself in 
sly humor. For example, aft- 
er having created the lisbes 
wilbout any necks at all, so 
de mot] si rating this portion of an animal at 
least to be absolutely unnecessary, she 
tarns atiout and brings fortb ihe giraffe, 
with a aeck longer and more conspicuous 
tban all the rest of his body togetber, so 
putting to confusion any who would re- 
duce her to fixed rules and methods. 

Or again, having proven in the domes- 
ticated variety of the cat that a tail is in- 
deed a thing of beauty and grace, adding 
materially to the appearance of the animal 
so foitunate as lo possess it, she there upton 
dcciees that the wildcat shall go thiough 
life with nothing but a stub of an append- 
age that arouses laughter whenever seen, 
from the ridiculous appearance it gives 
him. so amusing herself at the expense of 
this poor and unoffending beast, who goes 
about, however, in utter ignorance of the 
ludicrous figure be cuts, lilcn a growing 
scboolboy in a coat many sizes too small 
for bim. 

But perhaps the most ludicrous caudal 
adjunct which nature has appended to any 
beast on earth, whether in fun or in all 
seriousness, is that wbicb the beaver drags 
about after bim ; a great, heavy, clumsy, 



By ROBERT B. BUCKHAM. 

repulsive looking object, in appearance 
much tike a young wire's first attempt at 
a pancake. The mere thought of having 
to tug such an affair around through life 
is enough to make one heartsick. What 
was nature thinking of when she fash- 
.ioned it? Was it necessary? Of course 
□oL She herself demonstrated that when 
she produced the muskrat, or water rat, 
an animal much like the beaver in every 
respect, except that it bas a respectable 
and not ungraceful tall. Was it for some 
particular purpose, or simply for Ibe sheer 
fun of it ? Who can say ? 

But whatever nature's motive in giving 
it, its possessor has learned to make good 
use of it. nevertheless. If every man 
could put to prolit his drawbacks as the 
t>eaver does his ungainly tail, all would be 
able to be ot much service in the world. 
Old hunters and woodsmen, who have had 
good opportunity to observe him, tell 
strange tales of what he can do with it. 
They say that in building his dam, first of 
all be uses it as a drag. Two or three 
beavers will pile onto the tail of another a 
good'Sised heap of mud which is to be 
used In plastering the dam ; then when the 
load is ready be draws it oS to tbe water's 
brink, dumps it, and returns for another. 

When enough plastering rand has thus 
been gathered for the purpose in hand, 
the beavers turn in and smear it onto the 



dam. using their tails for trowels, exactly 
as a mason would, bardenlng and smooth- 
it down with many a vigorous slap, and 
so rendering their barrier waterproof. 
Tbe writer would not care to say that be 
believes these statements impliciily, but 
they are maintained with much ardor by 
the woodsmen, and tbey, if anyone, should 
have good reason for their candor. 

In one way, tbe beaver could turn a col- 
lege student green with envy. It is said 
that collegians delight in nothing jnore 
than in making their presence known in 
theatres and other public gatbeiings by 
clipping their hands so vigorously when- 
ever applause is appropriate, and some- 
tiroes when not, that the result is fairly 
deafening. But the beaver can clap loud- 
er than any college boy who ever saw the 
inside of a theatre as yet, and be does it 
with his ugly tail, too. 

His powers in this direction he uses as a 
danger signal. Whenever he suspects the 
presence of an enemy, he immediately 
dives, and just as he is in tbe act of going 
under, he lifts his great, flat tail, and hits 
the surface of the water with it a slap that 
produces a report exactly like the crack of 
a rifle, enough to startle you out of your 
boots, if you are not expecting It and look- 
ing for it. In this way be gives warning 
to all bis tribe for a mile around that you 
are at band, and pretty effectually, too, to 
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say notbiog of so throwing you off your 
guard that he need fear no interference 
from you, no matter how steady your 
nerves. 

Dissection reveals the fact that the mus- 
des governing the tail of tb^ beaver are 
so enormously developed, and especially 
upon its under side, that the blow which 
can be struck with it, and particularly 
downward, must be terrific. Anyone who 
has ever heard his signal of warning near 
at band, can well realize this to be so. 

But again, still another occasion upon 
which the beaver can make good use of 
what would appear to be a useless append- 
age is when he is in the act of swimming. 
Ordinarily this animal swims with his hind 
feet only, which are webbed and strong, 
folding his fore feet close up against his 
body, and directing his course, this way 
or that, with a slight motion of his tail, 
and thus be makes a swift and capital 
swimmer. But should the case be one of 
direst distress, and should he find himself 
in imminent danger of his life, then he 
resorts to other tactics. Up and down, 
like the driving rod of an engine or the 
arm of a jig saw, goes his ponderous tail, 
now become his scull and propeller, and 
he shoots off before it through the water 
like an aquatic comet. 

From the bank you see two or three 
strokes of it, just as though it was waved 
at you in flippant defiance, and then its 
owner is gone, so rapidly that you could 
not stop him with a spear, or a stick or 
stone, or even a bullet, and it is needless 
for you to look for him farther, since you 
will not succeed in finding him again. 

To such profitable uses as these, with 
many others, does the beaver put this un- 
attractive gratuity from the hand of 
nature. And now. when he is so unfortu- 
nate as to come into the possession of man, 
what use does he, in his turn, make of it ? 
Exactly the same that he makes of almost 
every other object in nature which comes 
within his grasp, and is susceptible of it; 
he eats it. 

Repulsive and disgusting as an article 
of diet as a beaver's tail might appear to 
an individual of fastidious tastes, with its 
scaly skin and its coarse fat and fishy 
smell, yet the Indians and thorough going 
woodsmen eat it with a relish, and con- 
sider it a great delicacy. In fact, the 
naturalist Cartwright goes so far as to say 
that when this animal has been feeding 
upon birch and willow twigs all the sea- 
son, "its tail is more delicious eating than 
the flesh of any other animal in the world." 
But tastes differ in this matter, as in 
everything else. 



-♦►■ 



Marconi's Latest Feat. 
News comes from England that Mar- 
coni, while at Cronstadt, Russia, succeed- 
ed in receiving wireless signals from the 
Cornwall station. The distance was about 
fourteen hundred miles, and the signals 
were transmitted partly overland and 
partly over water. 
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FAMILIAR BIRDS OF PUOBT SOUND. 
BY CARRIE H. GARRETSON. 

Many people who come to reside on the 
beautiful tree-fringed shores of Puget 
Sound, complain, among other home-long- 
ings, that they miss the birds. It is true, 
we have but few songsters compared with 
many parts of the country, and we do miss 
very much the full, beautiful chorus that 
greets one upon awakening in the early 
morning in an Eastern village, and often 
long for the scent of a fragrant meadow 
and the joyous melody of the bob-o-link. 

But, nevertheless, there are more birds 
here than most people seem to be aware 
of— many of them Western varieties of 
familiar Eastern songsters, darker in color, 
a trifle larger, and some with a song more 
varied and sweet And very likely, when 
more land is under cultivation and there 
are fine old shade* trees, the birds will find 
it out in some mysterious way. For with- 
in the past few years the English sparrows 
have discovered us, though fortunately 
they are still comparatively few in num- 
ber. And quite recently the pretty eve- 
ning grosbeaks (Coccotbraustes vesper- 
tinus montanus) have t)egun visiting those 
parts of town where the maples are old 
enough to bear seeds, of which these 
heavy- billed birds are particularly fond. 

Robins, bluebirc^s, wrens, chickadees, 
song sparrows, snowbirds, towhees, black- 
birds, meadow larks, flickers, Steller's 
jays, crows, and sea gulls are permanent 
residents in this mild climate. The west- 
ern robins (Merula migratoria propinqua) 
are almost the same as the eastern variety, 
just a trifle darker. In the fall they con- 
gregate in large flocks on the outskirts of 
town, from where small detachments fre- 
quently visit the lawns in search of worms 
or the berries of the mountain ash, all 
during the winter. They run around in 
their pert, independent way, and act as if 
the flickers, which are almost daily visit- 
ors, were trespassing as they quietly poke 
their long bills about in the grass; and 
openly resent the presence of the Alaska 
robins, busy tossing the dead leaves about 
to get the white grubs beneath them. 
But the robins, like all of our birds in 
winter, are usually so silent they attract 
very little attention, though sometimes a 
particularly friendly one will sit in a 
favorite tree near the house and sing 
softly to himself nearly all day, with the 
drizzling rain for an accompaniment. 

The AlasKa robins or varied thrushes 
(Hesperocichla naevia) generally spends 
but a few weeks with us, returning to 
their northern home early in the spring, 
and I believe the bird is rarely seen on the 
Atlantic coast. They j^omewbat resemble 
meadow larks, though their striped backs 
are darker, and their breasts, below the 



round black collar, are orange instead of 
yellow. Rain or shine, Oref^on snowbirds 
(Junco by meal is oregonus) are always to 
t>e seen in the willows and low bushes of 
vacant lots, or about the house looking for 
crumbs— numerous sma^l flocks from fall 
until spring, and the old birds with their 
young in summer. Their iet-b1<ick heads 
and throats are prettily ,set off by their 
flesh colored bills and soft grey breastSb 

« 

and they have a very coquettish way of 
opening and shuttmg their tail feathers to 
display the white quills, particularly dur- 
ing the mating season 

The rain does not dampen tbe spirits of 
the bluebirds either, as it does the soog 
sparrows' and many others, bat they 
always disappear for a few da3^ if the 
weather is unusually cold, and tbeir sweet, 
plaintive notes are not heard again untfl 
it is warmer. The male western blnebtnl 
(Sialia mezicana occidentalis) is decidedlT 
darker than tbe eastern variety, thoaKk 
his mate is a delicate grey washed with 
blue, and the youns: birds are almost as 
brown and speckled as sparrows. An- 
other dark species is Stellar's j ay (Cyano- 
citta stellen) which takes the place of the 
common bluejay in this region. Yoa 
hardly know the bird at the first glance. 
He is so dark as to look black in the 
shadow of the forest but when be flies 
into the sunlight the brilliant blue of hit 
wings and tail, marked with the familiar 
bars, and his beautiful crest call forth ao 
exclamation of delight, as you recoeoiae 
the handsome bird. These jays are more 
dignified than their eastern relative's and 
very shy. seldom coming near the bouse, 
but seeming to prefer the tops of tall trees 
on tbe edge of the woods. In winter, 
however, one is frequently seen on tbe 
ground scratching among tbe dead leaves. 
in the company of smaller birds, particu- 
larly song sparrows, and apparently oa 
the best of terms with them. But I fear 
he is treacherous and his friendship ooIt 
feigned in order to learn their secrets, as 
his ways in summer are very suspicious 

Tbe gray jay (Petisoreus obscnras gn- 
seus), a western representative of tbe 
Canada jay, that frequents the mining 
and logging camps, is only occasionally 
seen in tbe town. Tbe first time I heard 
tbe cry of tbe Oregon towbee (i^pila 
maculatus oregonus) I was delighted, 
thinking it was another old friend, for tb 
call, unlike the eastern chewinks, resem- 
bles tbe mewing of the catbird. A search, 
however, revealed, not the dark grey 
mimic, but a pair of spotted towhees asd 
a plump brown bird with a streaked breast 
and yellow bill, whose only resemblance 
to its anxious and excited parents was the 
four white thumb marks on the under-side 
of its long tail. 

Tbe towhees are shy, lonely birds, al- 
ways found in pairs that skulk :kboat 
beneath tbe brakes and salal berry bushes. 
calling dismally to each other if by aay 
chance they are separated, unless tbe 
female is nesting. Then her m^te mill 
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sit on the top branch of a busb or shrub 
and sing his love-song, which Is only a 
heavy. thc|ugh not unmuakal, trill. 

Snow is so unusaal it causes great con- 
sternation among our birds. If the ground 
is covered in the morning they fly about 
distractedly, uttering the most disconso- 
late chirps. A handful of crumbs and 
seeds ivill soon attract the song sparrows, 
juncoes and towbees: while the mountain 
ash will be iilled wit* the pretty purple 
finches and their little streaked males, 
robins, flickers and Alaska robins. They 
are all so hungry and quarrelsome that 
the tree is soon stripped of its bright 
berries, many of whicb are crushed and 
dropped on the snow where the other 
birds are quarreling over the crumbs; and 
more tban once various feathers have been 
left as mementoes of the affray. 

One winter, when tbe snow lay about 
two (eet deep for nearly a week, one of 
the California mountain quail (Oreortyx 
pictus), which in tbese northern latitudes 
descend to the sea-level, became so bold 
from hunger, that he too came regularly 
to the foot of the steps for bis shore of the 
wheat thrown out He was a preHy crea- 
ture, larger than the eastern ■■Bob-wbite," 
with a btuisb slate-colored breast, cinna- 
tnou and white sides, and on his bluish 
head two long, drooping, block plumes, 
that stood erect when the bird was ex- 
cited. The day before the thaw the quail 
brought four of tbe flock wcth him, and 
after much pretty coaxing succeeded in 
alluring two of tbem onto tbe lawn and 
tbe others nearly across tie street, when 
fiome pedestrians frightened them all 

After the meadow larks (Sturnella mag- 
na ueglecta) sing snatches of tbeir songs 
in the early autumn, they become perfect- 
ly silent, and their striped backs so blend 
^vitb the dried grasses and weeds of tbe 
roadside that they are almost invisible. 
Id Jannary tbey usually begin to sing, 
and how beautiful the bird looks with the 
sun shining on bis yellow breast and black 
collar, as be sits on the very top spray of 
tbe glistening tnadrottat Hts is tbe first 
note of spring, and as you watcb him and 
listen to tbe clear, sweet song, all the 
world seems bright and joyfnl, and you 
forget the gloom of winter. 

By March tbey hf>ve paired, and when 
tbe male pauses after every burst of 
melody his mate will answer him with a 
trill from somewhere in the grass. Ttien 
he will sometimes fly up in tbe air singing 
an excited jumble of notes, as if too happy 
to express himself. 

(To be continued.') 

Color Cbanglnff Patnt. 
To indicate when tbe moving parts of 
the machinery have become excessively 
healed, a German inventor has devised a 
paint composed of an amalgam of the 
iodides of mercury and copper, whicb the 
inventor claims will change color when 
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aaSBR NESTS. 

Where do you suppose they are ? Not 
in the trees and shrubs or even in the tall 
grass, where you might expect to find 
them, hut of all place; in the world, snug- 
ly tucked away in some sheltered spot in 
the water, and now. of course, you will 
guess that the little owners are only fisbes. 

I think most of us have always been in- 
clined to look upon these members of the 
animal kingdom as rather stupid things, 
whose only excuse toi being is to furnish 
a variety of food for our tables, but these 
little nest builders prove that we are mis- 



taken in this beliefi since tbey 
full as much skill and ingenuity in con- 
structing their nests as do tbeir "little 
brothers of the air." 

One of the commonest of them Is tbe 
sun fish, of which there are as many as 
twenty-five differeut species inhabitating 
the rivers and ponds east of the Rocky 
mountains. According to some authori- 
ties they receive the name of sun-tish from 
tbeir habit of baskmg in tbe sun, while 
others ascribe it to tbeir brilliant colors. 
Their family name is Pomoiis. but in ad- 
dition to the name sun-fish tbey masque- 
rade ander various pseudonyms, and ac- 
cording to locality ate known as pumkin- 
seed, coppernose, bream, tobacco-box, 
pond perch and sunny. They are evident- 
ly greedy little fellows, real "Oliver 
Twists" of tbe water, who are constantly 
on the lookout for "more" flies, worms, 
bugs, and other fishy tid-bits. and only too 
often, to tbe disgust of the angler, take 
tbe bait prepared for better game. 

They go in pairs, and as the breeding 
season approaches may usually be found 
among the lily roots and other water 
plants, searching for a nesting place. They 
lo:>k for some sheltered spot not far from 
shore, and when they have found a desira- 
able site they immediately begin work 
upon it. Their first care Is to free the soil 
for a number of inches from alt roots and 
plant stems, and these are carried quite a 
distance, often several feet, no small 
undertaking for little creatures who have 
only mouths to take the place of bands. 

When this work is accomplished to their 
satisfaction they take away all the bits of 
roots, stems, etc. that may have fallen 
near, and how do you suppose this is done ? 
By their mouths? No, indeed! But by 
means of their tails, whicb really make 
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very good brooms, and they use them 
quite skillfully, agitating tbe water In 
such a way that they create a sort of 
whirlpool which carries off all the refnse. 
This disposed of, they next proceed to 
take away the stones and pebbles, and 
this is done by pushing and sweeping, or 
carrying them in their mouths. They 
continue this work until they have hol- 
lowed out a veritable little nest with a 
nice sandy bottom, and here tbe egga are 
deposited. 

Many nests are usually found in close 
proximity to each other, but this may pos- 
sibly be as much for safety as sociability, 
since man Is by no means the onlv foe 
they must guard against. In the single 
State they seem to be playful and peace- 
able little fellows, but let a pair once "Bet 
up housekeeping," and woe to tbe luckless 
intruder who dares venture into their 
neighborhood. They fairly bristle with 
rage at the liberty, and are ready to flght 
the whole aquatic world if tbeir homes 
ate threatened, and not one pair alone, 
but the whole community will make com- 
mon cause against an enemy, charging 
with the greatest fury and using their tails 
with such vigor that tbey frequently root 
the large&t flshes. But. unfortunately, 
there is one enemy they are not always 
able to vanquish, and that is tbe pirate 

This fish is evidently a good deal of a 
savage and prefers fighting for a home to 
working for one. since, although, like 
other fishes, it likes a safe place in which 
to deposit eggs, it seldom, jierhaps never, 
builds a nest of its own, but depends upon 




superior strength to despoil the s 
whose home is just what it wants. He is 
often successful in this bit of villainy, and 
after a severe struggle succeeds in expell- 
ing the original owners and then proceeds 
to take possession of their nesL 

Yet, apparently, he has no especial an- 
tipathy to tbe sunfisb, as a fish, since 
having obtained what he needs— a home 
for biR prospective family — he allows tbe 
eggs already deposited in the nest to re- 
main there and guards them as jealously 
as he does his own. and even cares for the 
young Bunfish until they are able to besin 
life for themselves. 

Tbe lamprey eel is another of the nest 
builders. He Is found In both fresh and 
salt water, and differs from the common 
eel in having a sucking mouth and veven 
holeis on each side of the neck, in place of 
gills. These flsh go in pairs, and like the 
sunfish, before beginning to build, clear a 
considerable space from roots, stems and 
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water grasses. But tbere the resemblance 
ceases, for when this is done, instead of 
hollowing oot a nest in the sand, they pio- 
eeed to cover tbe place with pebbles and 
stones, some weighing several pounds. 
These they move by means oE their suc- 
torial mouths which give them the power 
to adhere firmly to any rock, and both 
may often be seen pulling, pushing and 
. dragging one of these large stones into its 

place. Layer after layer is added until 
the pile reaches one or two feet in height. 
and perhaps three or four in diameter. 

Tbe eggs are laid in the crevices of this 
pile, which thus becomes a sort of strong- 
hold where tbe young ones may be safe 
from barm. This is needed, probably for 
some time, since until they are about six 
inches in length they have neither eyes 
nor teetb and merely a long longitudinal 
slit for a mouth. 

The sticklebacks, of whom there are 
some twenty different species, alsoibcloog 
to the nest building fratemily. These 
fish make their homes not far from the 
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comfort and convenience, has openings on 
opposite sides of the nest, ao that he can 
swim in at one door and see what is going 
on inside, and then, without turning, can 
swim out at the opposite one. When the 
□est is completed be seeks the female 
stickleback and, apparently, after consid- 
erable coaxing, persuades her to enter it. 
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NEST OF LAMPREV EEL. 

mouth of some brook or river and, except- 
ing at the breeding season, go in shoals 
and are often taken for their oil which is 
of considerable value. They are noted 
for their elaborately constructed nests, 
which are sometimes placed in the retuse 
at the tMttom of the stream, but are 
oftener pendant from some jutting rock or 
tbe submerged branch of an overhanging 
tree, where tbey swing back and forth 
with tbe motion of the water like veritable 
cr&dles in which to lull the baby stickle- 




backs to sleep. These nesls are made of 
roots, grasses, leaves, stems, etc.. wound 
round and round with a kind of viscid, 
silky thread, which holds them firmly in 

The male stickleback does all the work, 
and, probably with an eye for his own 



But she is either fickle or dissatisfied with 
her surroundings, for after depositing a 
comparatively small number of eggs, she 
goes out of the opposite door and swims 
away, leaving them to their fale. The 
male appears to take this philosophically 
and immediately proceeds to look for her 
successor, and presently Mrs. Stickleback 
numbertwois installed as mistress of the 
nest, but only too soon she follows the ex- 
ample of her predecessor. Yet. nothing 
daunted, the male again goes a wooing, 
and never seems discouraged although 
numbers three, four, five and six only stop 
long enough to deposit a few eggs. But 
after tbe defection of number six, he evi- 
dently thinks tbere are eggs enough in 
the nest to make a pretty good sized fam- 
ily, and be no longer concems himself 
with the female portion of the community, 
but devotes his time aod energies to caring 
for the nest and its occupants. 

The dace, catfish and scores of others 
in both temperate and tropical waters are 
also nesl builders, and well worth a care- 
ful study, since they show wonderful in- 
stinct or wisdom in adapting tbemselve to 
their environment But most of them are 
exceedingly sby. and the nests are so cnn- 
nmgly concealed that it requires a trained 
eye to disco\-er them. 

Black and Orean Tea 
One of tbe scientists at tbe Agricultural 
Collejire at Tokio has been investigating 
tbe subject of tbe difference in the color of 
tea leaves, and he offers the following ex- 
planation ; in making greea tea the leaves 
are steamed as soon as they are gathered ; 
in the case of black tea the leaves are al- 
lowed to ferment before drying. The re- 
sult is that tbe finished black tea contains 
much less tannin than the green. The 
original tea leaf possesses an oxidizing 
eniyme, which is destroyed in the green 
tea by steaming. In black tea, during 
fermentation, the enzyme oxidizes the 
tannin, and gives a brownish product. 



Agriculturists have long known that 
clover, peas, beans and other Legamino- 
ste, have the power of enriching poor sul 
and fitting it for tbe production of cereals; 
but it is only within recent years that 
various investigators, like Woronia, Prank. 
Moeller, and^especially Hiltner, bave dis- 
covered the true explanation for tbis re> 
mark able power. 

The roots of leguminous plants, par- 
ticularly those growing on sterile ground, 
are found to be covered with Dnmcrons 
roundish, white bodies called root tuber- 
cles. If we start a young seedling of a 
pea or clover plant in soil rich, but steri- 
lized, no development of these tutiercles it 
found to take place, and at tbe same time 
It is observed that tbe plant does not thriM 
as it would in nnsteriltzed sod. Tbis 
proves conclusively that the swellings co 
the roots must be caused by some organism 
existing in the soil, and that whatever tbis 
organism may be, it Is of benefit to tbe 
plant 

On cutting open one of tbe root tuber- 
cles and examining a small portion under 
tbe microscope, we see a large number of 
rod shaped and y shaped mosses- These 
masws are low fungi or bacteria, and are 
usually referred to by the term •■bade- 
roids." Bacteroids are, then, the organ- 
isms which cause the formation of the root 
tubercles, and are undoubtedly of advan- 
tage (o their host plants. 

Bacillus radicola. as tbe bacteroid oc- 
curring among tbe Leguminoste is specifi- 
eally termed, enters tbe root bair from tbe 
soil in the form of a mucilaginous thread. 
When this thread reaches the root proper. 
it penetrates one cell after another, and 
thus stimulates the root to greater activi- 
ty, tbe result being tbe formation of a 
tulwTcle. The filaments of the fungus 
then undergo repeated branchings Inside 
the tubercle, and fill many of its cells. As 
certain points along the threads enlarge- 
ments api>ear, and by the breaking up of 
the threads coutitless bacteroids are tbm 
formed. 

Leguminoss which have developed tu- 
bercles contain more nitroRen than it would 
be possiiile for them to have obtained bum 
the nitrates of the soil in which they grov. 
Thus it is clear why plants having tuber- 
cles thrive so well in soil which is poor ia 
nitrogenous plant food. 

The existence of a fungus or bacterial 
organism in the root of a higher plant fur- 
nishes an example of the so-called ■■Synt- 
biosis." both individuals gaining an ad- 
vantage by thus living together, Tbe as- 
similating green plant supplies the bacO- 
nal organism with carbohydrates, while 
the latter furnishes, in return, nitrogen in 



SEPTKHbEK, 1903 

an available form. The Icf^iniiDons plant 
also absorbs maDy of the bacteroids rich 
in proteids; wbllt late in tbe season, some 
of tbe tabercles die. and tbus enrich the 
soil with nitrogenous substances, increas- 
ing its fertility and fitting it for tbe sup- 
port of subsequent crops. 

Several otber plants, such as the Alder 
and ceitain members of the Einagnacefe. 
tiBve root tubercles with a similar function. 
In tbe case of tbe Alder tbe bacterial or- 
gfanism is able to function fully under 
water, while the form occurlng among the 
Legaminosee cannot do so. 

It is an interesting fact that the early 
crop of a plant like the Wax bean posseses 
mucb larger root tnbercles than a fotlow- 
icg crop of tbe same plant growing in 
the same soil and passing thrangh its 
first stages in midsummer. This rather 
Tinespected phenomenon is explained by 
tbe fact that daring tbe warm weather of 
summer, the bacteria in tbe soil are very 
active, and supply tbe plant wltb an 
atmndance ot nitrogen. In early spring, 
however, they are much less active, for 
wbicb reason tbe host plant is very "nitro- 
gen hungry," and develops an abundance 
of large root tubercles in an effort to ob- 
tain tbe coveted supply uf nitrogenous 
matter furnished by tbe bacterial guests. 

In conclusion it may be stated that the 
remarkable discovery of the fertilising 
power of certain bacteria is likely in tbe 
near future to be of great economic im- 
portance to scientific agriculture. 

IX>OAIJZBD STAOBS IN ,TWO OOU- 
HON PLANTS. 

By localited stages are meant stages in 
-certain adnit parts which are comparable 
to those passed through in the straight 
development of the plant in its growth 
from tbe seed. In tbe leaves this is es- 
pecially well shown. The first case Is that 
of our Pale Corydalia (C<»ydalis glanca). 
Here there is a definite arrangement of the 
leaves below tbe flower. The typical 
species leaf is considerably cnt and lobed, 
being really bitematlsect. Passing from 
these typical leaves toward Ibe flower is 
found a leaf which fails to develop the fnll 
characters. Such a leaf is seen at a. 
Above this leaf is one i, simply ternati- 
«ect and comparable to the lower leaf fig- 
tired with the whole of the base removed. 
Above this is a simple rotund, trifid leaf 
.£-, and is tbe last below the flower. This 
is exactly like the terminal segment of 
•each of the other leaves figured. 

Now comparing this with the seedling 
in its straight development, a striking 
similarity is at once noticed. Tbe seed- 
ling figured is copied from Lubbock's 
"Seedlings" '93, and Is of a species close 
to tbe one dealt with here. The first leaf 
is like 6 in its essential characters and its 
terminal segment exactly comparable to c. 
After these leaves figured the plant takes 
on its typical form of leaf by stages simi- 
lar to tbose figured below the flower. 
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In comparing the two sets of stages, 
they will be seen to be developed in ex- 
actly the reverse order; the first stage in 
tbe seedling being comparable to tbe last 
stage of tbe adult (lowering plant. By 
raising a large number of seedlings, as has 
been done In the case of otber similar 
plants, a few would probably bo found 
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Red Cbver (Trifolinm 
pretense), this same principle Is well illus- 
trated. Below tbe large heads there is 
almost invariably a trifoliolate leaf and 
just above this one a simple leaf. Now — 
if it be one flowered— this simple leaf is 
the only one in the whole adult plant and 
isdiieclly comparable to the only simple 




which were less accelerated in their indi- 
vidual development, and had for their first 
leaf a simple trifid one. and the second 
like tbe typical first leaf. Leaf c below 
tbe flower represents that st^e in the 
adulL As will be seen by comparison and 
has been shown before, tbe tip of the leaf. 
which is tbe first part developed, repeats 
the seedling characteristic of a terminal 
trifid leaf. 



leaf seen in tbe development of tbe plant 
up to tbe time of flowering— the first leaf 
of tbe seedling. The first leaf developed 
in the seedling after the cotyledons Is a 
simple one as shown in the figure. The 
last leaf below tbe fl:>wer is a simple one. 
Tbe latter is preceded by a trifoliate leaf 
and the former is followed by one ot three 
parts. They thus occur in reverse order 
as In the plant described in the first part, 
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and illustrate excellently and much more 
simply, tbe piinclple given. 

Tbe reasoa for these simple leaves seems 
to be tbat the sireugtb of tbe plant at tbat 
period goes more and mote toward the 
forming of the flower and seed, and thus 
tbe plant fails to develop the full charac- 
ters of tbe typical leaf. 

TBSTINO ABID LAND PLANTS. 



Pew people know how many ingenious 
devices are contiiiLially being Invented to 
meet the especial needs of workers in all 
fields — devices tbat are seldom used out- 
side tbe places where they are contrived, 
despite their availability for extended use. 
Among tbe most prolific in these things 




are the Eclentllic laboratories of the gov- 
ernment in Washington. 

An instance has jost occurred in the 
horticultural section of the Agricultural 
Department, where it was desired to con- 
trive some apparatus whereby it could be 
speedily ascertained whether or not a par- 
ticular plant would probably prove adapt- 
ed to growing under arid land conditions, 
without going through the long process of 
actual IJeld trials. Since plants absorb 
water through their roots and evaporate 
it tbrougb their leaves, it follows, other 
things being equal, that the measure of 
this evaporation is inversely as their avail- 
ability for growth in dry climates. Very 
slow evaporators will probably do well 
there, and very fast evaporators will cer- 
tainly fail. The cacti, for instance, are 
extremely juicy, but their thick skins pre- 
vent fluid ulmost altogether from evaptor- 
ating, tbus fitting tbem for the most arid 
conditions. Tte question, therefore, was 
to devise something that would quickly 
measure the amoon t of evaporation of any 
given plant. Difficult as the problem 
seemed, it was soon solved by Mr. L. C. 
Corbelt, horticulturist of tbe department. 
Like most other devioes originated by 
government officials, this was not patent- 
ed, but was given freely to the world. 

The apparatus used is simple. The fig- 



ure will expltdn its main features. It con- 
sists of two cylindrical cans, one inside 
the other, with a water jacket between, to 
keep the temperature uniform. Tbe inner 
can is also partly filled with water, on 
which rests a float, through which a slen- 
der rod runs freely. Above tbe water 
this rod supports a rest on which is placed 
a pot or tub containing tbe plant in ques- 
tion. Below, it terminates In an air 
chamber, A lever arm extends from 
some place on it to far outside, where is 
placed a tablet on which any motion it 
miy make is traced by a pencil. The 
Jloat and water in tbe cylinder are covered 
with oil to prevent evaporation. Tbe 
flower pot or tub is also carefully covered, 
for the same reason, leaving nothing but 
the plant itself exposed to the air. As 
this evaporates its moisture through its 
stem and leaves. It necessarily grows 
lighter, and the air chamtier below forces 
it to rise higher above the water. This 
depresses tbe point of tbe lever. The 
actual vertical movement is of course 
small, but it can be multiplied to any ex- 
tent desired simply by lengthening tbe 

Tbe diameter of tbe rod being known, a 
simple calculation gives the amount evap- 
orated by the plant in 14 hours, Com- 
parative tests sbow wblch plantsevapor- 
ate tbe least, thns enabling one essential 
for life in arid climes to be determined In 
a vety short time. Tbe importance of 
this appears when it is added tbat some 
valuable but most unpromising looking 
plants from other localities have been 
found to do vety well indeed on and lund. 
Doubtless, more will soon be found, now 
that an easy and cheap means for a pre- 
liminary test has been devised. 



TbB Amartoan Botanloal Olub. 

This has recently been organized for the 
purpose of studying plants, not names, 
and meml)ers are urged to endeavor to 
discover new facts about even the most 
common specie::. To plant lovers who 
are making an herbarium or who are en- 
gaged in cultivating the wild flowers, the 
club offers opportuailies for seturing new, 
rare or otherwise interesting plants. Mr. 
Wiilard N. Clulc, the well known author- 
ity on ferns, is president. Every person 
interested in any phase of botany is in- 
vited to become a member of the club. 
Tbe membership already extends over a 
large part of North America, and is in- 
cieasingly rapidly. 

Air Testing 

In order to determine the condition of 
New York City's air. Street Cleaning Com- 
missioner Woodbury bas exposed gelatine 
plates to collect germs. After Ibe tirst 
exposure tbe plates were found to contain 
snch a mass of microbes, as to interfere 
with microscopical examination, and it 
was found necessary to expose other plates 
tor a much shoiter time, in order to pro- 
ceed with the work. 



[Read attbePltiBtnirglfcetlnxof toe Amertcu 
AnoclatloD for the Adrancement of Science.] 

Dr. Thomas Wilson was bom July igth. 
1331, in Beaver County, Pennsylvania. 
He was a self-made man. Aa a boy be 
was apprenticed to David Woodruff, of 
Salem, Ohio, who conducted a carriage 
shap. Attaining bis majenty, be located 
in Marshall Connty. Iowa, sod engaged 
in making heavy plows, nsed for breakiog 
the new prairie land. 

He was chosen a deputy clerk of the 
court, and this position, small tbot^b it 
was, opened bis eyes to the possibilities of 
a legal career, and he engaged in tbe study 
of law during evenings after his haid day's 
labor over the plows. He was admitted to 
the bar and practiced with success. 

At the beginning of the Civil war. be 
enlisted in the Second Iowa Cavalry, rose 
to the rank of captain, but left tbat brancb 
of service for the infantry. He served 
until the fall of 1864, when be was honor- 
ably discharged with the rank of colonel: 
gained by distinguished gallantrj- in 

He formed a legal partnership with tbe 
famous Thomas Corwin, of Ohio, and was 
instrumental in putting some worthy war 
claims through Congress, in 1881. be re- 
ti.-ed from active practice and was ap- 
pointed consul to Ghent His consular 
duties extended over a numt>er of years 
and be represented the United States at 
Nantes and Nice. His tact, discretion 
and natural abilities won for him the com- 
mendation of his government. 

As a boy. Dr. Wilson bad observed tbe 
mounds, earthworks and other prehistonci 
remains of western Pennsylvania. While 
in France he had opporlnnity to study tbe 
ancient monuments of western Europe. 
and be made himself an authority. Him- 
self a French scholar, be became familiar 
with the French School of Anthrapol<^^, 
and when he came to the United Slates 
and accepted tbe curatorship of the De- 
partment of Anthropology. Smithsonian 
Institution, bo was fltied to pursue t^e in- 
telligent study of prehistoric man in this 
country. His training in law. in tbe dip- 
lomatic service and in European archteol- 
ogy broadened bis mind and enabled him 
to weigh carefully arcbfeologic problems. 

Dr. Wilson was one of the few anthro- 
pologists in this country confining them- 
selves, almost exclusively, to prehistoric 
art. I have frequently heard tim say 
that anthropologists were emphas-iin;; 
modern tribes and modern conditions at 
expense of the prehistoric. He, bimself. 
was not interested in tbe modern savage. 
although he did not deny tne importance 
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of &ncb study. Several of tbe problems, be Do a-^t tbey merit our study?' He could rebnkeaffrontery and ignorance. 

maiotalDed, relavlog to man in the United Dr. Wilson was prominent In tbe vari- J crave pardon for relatins a personal in- 
states, could not be solve J by comparisons ous expositions beld here and abroad dur- cident illustrative of his bamor. 
witt> OT a BIndy at btstoric tribes. After ing the past fifteen years. He was deco- A very pompons individual came into 
all the traditions, tbe ceremonies, etc , of rated by tbe Spanish Government and by the exhibition hail one day, acd as tha 
existing tribes bad been Investigated, be tbe King of Belgium, He served as vice- doctor was busy, I was instructed to ex- 
thought tfaat tbere would be a reaction president in thia section His honors plain the collections. He was typical of a 
and anthropologists would return to a con- were many and varied. The following certain class of persons such as render the 
sideration of the truly prehistoric are some of bis reports and publications: life of a museum curator miserable. We 

I once heard Dr. Wilson call tbe atten- "A Study of Prehistoric Anthropology" had been looking in the cases not more 
tion of a visiting ethnologist to tbe tbous- (iSSS), "Results of an Inquiry as to the than ten minutes, when the visitor an- 
nounced in loud tones that be bad a large 
arcbfeologlcal collection of his own, and 
that be knew all about such things, and 
that If the Smithsonian men knew no 
more regarding prehistoric times then was 
evinced by the labels, he would be glad to 

Tbe door of the office was open and Dr. 
Wilson, having heard the remark, came 
out at once. Walking up to the collecttw, 

he laid a paternal hand on his shoulder, 
and said: "My dear bIt, If you know all 
about these things, you are the very man 
we want I have studied them all my life 
and know almost nothing. Come over to 
Prof. Langley's ofBce and I shall at onco 
resign in your favor." 

Dr. Wilson's papers on the Swastika, 
Stone Art and Arrow-points, have been 1b 
general demand and were favorably re- 
viewed here and abroad. His classlfica- 
tioo of flint implementB can hardly be im- 
proved upon and must stand. He insisted 
upon an arcbeeologic nomenclature. 

I am convinced that bis published obser- 
vations, save in a few instances, cannot be 
controverted— that is, so far as tbey relate 
to the strictly prebistoriu. In his mind to 
classify the objects left by the Plains tribes 
of the past hundred years with those from 
tbe truly pre-Columbian sites of the Ohio 
Valley, was an error, "Yet," said he to me, 
•■when I offer a few remarks apropos of 
some village site of unquestioned antiquity, 
some champion of the modern origin of 
all aboriginal remains gets upon his feet 
and draws a parallel t>etween my site and 
the modern pueblo or gun-armed, buffalo- 
hunting tribes of tbe Plains." 

It was this lack of appreciation between 
tribes of one region and another which he 
regretted. He believed that the mound- 
building peoples of the Ohio Valley bad 
DB. THOMAS wiisoN. nothing in common with the Plains or 

and of "unknown" stone objects in the Existence oE Man in North America Dur- Pueblo peoples; thatacomparison of their 
Smithsonian collections. Said he: "They Ing the Paleoiitheic Period of tbe Stone pipes, ornaments, etc., was simply out of 
(the ethnologists), publish hundreds of Age" (i888), "Criminal Anthropology" the question. 

pages giving the minutest details regard- (1890), -Primitive Industry" (1892). "Min- He had his own views regarding folk- 
ing the ceremonies of living Pueblo and ute Stone Implements from India" (1893). lore and its relation to the prehistoric I 
Plain tribes. A feather with a notch on "The SwastiWa. the Earliest Known Sym- recall one conversation of some years ago 
the right side has a certain meaning, on bol" (1B95), "Prehistoric Art, or the Origin along these lines. I shall not give this as 
the left another, two notches convey a of Art as Manifested in the Works of Pre- a direct quotation, for although the sub- 
different meaning, and daubs of paint on historic Man" (1897) and "Arrow Points, stance is clear, 1 do not remember the 
the tip or on either side yet other mean- Spear Heads and Knives of Prehistoric exact Ian gnage. 

Ings. Thus, a single feather may stand Time"' (1898), all of which have been con- Said he; How is it that the Sioux give 
for fifty interpretations. It so trail and tributed to the publications of tbe United elaborate traditions concerning tbeir origin 
unimportant a thing as a feather engages States National Museum. and other mythical matters, yet cannot 

onrjat ten tion, what shall we say of these Dr. Wilson was possessed of a pleasing recall the visits of Hennepin and other 
impetishable stone objects of fantastic personality and a fund of humor. He early Jesuits? One would suppose that 
and wonderful forma, wrought with patient was not cold and distant as are so many paintings exhibiting the damnation of the 
akiirand highly polished ? men of science. He was unpretentious, wicked in vivid colors, such as tbe priests 
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carried, would make a lasting impression 
upon aboriginal minds. Tlieyhad never 
seen such mysterious things. And among 
the more southern tribes the appearance 
of men in armor, riding horses, would be 
remembered in their folklore. Yet I fail 
to find more than a trace of the presence 
of the Spanish adventurers in southern 
plains folklore, and a very faint trace at 
that. 

He was wont to tell, with relish, the 
story common on a certain reservation 
concerning the enthusiastic young folk- 
lorist who gravely set down all that the 
dtory tellers told him, and that the nar- 
rators of the tribe, mindful of the loaves 
and fishes which he distributed with a 
lavish hand, got an educated Indian to 
write him that they had thought up a **lot 
more yarns" and were anxious to have 
him come and record them. 

Dr. Wilson's interest was not confined 
to anthropology alone. He was well 
posted on art and was a numismatist 
of rank. He did some litetary work 
and published a creditable book on 
"Blue Beard," etc. He was a contributor 
to Popular Science News, and readers 
have perused his lines with profit and 
pleasure. Socially, his house occupied a 
high position in Washington and distin- 
guished men and women were wont to 
attend the receptions held there. 

Dr. Wilson was appointed Curator of 
Anthropology, Smithsonian Institution, in 
1887. This position he held up to the time 
of his death. May 4th, 190a. His adminis- 
tration of the department was more than 
successful ; large donations and additions 
by purchase were made and the entire 
collection rearranged and systematized. 
This latter required much of his time for 
several years. 

Before concluding, permit me to quote 
a portion of Dr. Mason's eulogy. 

"And now another comrade has passed 
out of the world of sense into the world of 
memory.* Recall his stalwart form, his 
strong face, his pleading voice, his air, 
his spirit. If any question whatever con- 
cerning his science were now to arise, it 
would not be difficult to guess the side on 
which he would array himself. And there 
are as many memories as there are rela- 
tions in life. Since each stands to each at 
varying distances and in different light, 
the individual recollections concerning our 
friend will be infinitely varied in color 
and tone. They are like a collection of 
portraits or photographs of the same per- 
son m different dress and at various 
periods of his life. 

**Dr. Wilson was easily the best- informed 

man in our Society on prehistoric and pro- 

tohistoric Europe, from the rude flints of 

Thenay, in Loir et Cher, to the relics of 

Waben,in Pasde Calais, from the Eolithic 

period to the Merovingian; in the Age of 

Stone, of Bronze, and of Iron ; in Tertiary, 

Quaternary, and recent times. He knew 

♦PresenteSliy^Dr. Otis T. Mason at a meeting 
of the Anthropological Society of Washington, 
May ao, 1002. 



the vocabulary of tecbnic in each one, and 
it was delightful to hear him talk about 
*7^ coup de poing ** ''lespotnies a main" 
and **rac loirs" about ^'Poinies enfeuille 
de laurier" "^burins en silex" and the 
rest. He would have been more than 
human if this foreign training had not 
dominated and guided all his subsequent 
opinions and utterances. And so he was, 
in company with eminent colleagues in 
both hemispheres, convinced that, but for 
our ignorance, we should be able, in the 
western world, to look back over the per- 
spective of human history from the crown- 
ing elevation of the twentieth century to 
the first monument or relics of humanity. 

**I should be unfaithful to my duty if I 
did not extend on my own behalf and for 
this Society our sympathies to Mrs. Wil- 
son, who was the sharer of all her hus- 
band's labors and enthusiasm. 

*'Into the outer court of private memories 
Dr. Wilson has passed, he has ascended 
the steps of the inner court of civic memo- 
ries, as man of affairs, patron of art and 
charity, diplomat and soldier; in the 
holy place of family life are kept burning 
the recollections of husband, father, 
brother; and with bared feet he has stood 
alone in the holy of holies, as you and I 
must stand, to make an offering of his life 
work to the court of last human appeal, 
the judgment and conscience of organized 
and trained historic science." 

In his death I lost a dear and personal 
friend. Students of American archaeology 
will do well to emulate his virtues, his 
character, his kindly and gentlemanly 
t)earing and his scholarly attainments. 
His. widow and his son have the sympathy 
of all who knew and loved Dr. Thomas 
Wilson. 

Ancient Sepulchre Unearthed. 

A remarkable discovery has been re- 
ported on the shores of Prince William 
Sound. While a prospector named Leeds 
was out with a party of natives looking 
for mineral, he came to the entrance of a 
large cave almost concealed from view. 

Leeds entered the cavern and was as- 
tonished to find there fourteen wooden 
canoes, each containing a mummified 
corpse. Stone itnplements were found 
beside the bodies and stone slabs covered 
the canoes, everything indicating that the 
bodies had been placed there during the 
stone age. 

The find was as big a mystery to the 
natives as to the white man. Their tribe 
has been on the shores of Prince William 
Sound from a period so remote that their 
traditions do not run back to the time of 
its advent there, yet they have had no 
knowledge of the cave or of the character 
of people who are interred there. Nor do 
the present natives use stone implements. 

Average Life of Man. 
Statistics of life insurance people show 
that in the last twenty- five years the aver- 
age of man's life has increased 5 per cent, 
or two whole years from 41*9 to 43 9. 



ABORIGINAL REMAINS IN LOWBB 
MOHAWK VALLBY. 

BY PBRCY M. VAN EPPS. 
III. 

At the extreme eastern end of the Tri- 
angular Flat, a little distance from the 
mouth of the Verf Kill and where the 
bending river meets the gravel terrace, 
have been found unmistakable evidence 
of a permanent living-place or lodge-site. 
The dark colored earth, burnt stones, 
bones of wild animals and potshards. unite 
to tell the story of former occupation. 
These objects are found at the foot of the 
first terrace on ground a few feet higher 
than the general level of the Flat, just 
high enough to escape the springy floods, 
which in the early days, when the river's 
watershed was yet completely forest clad, 
probably never rose to the alarming and 
destructive heights reached in recent 
years. 

From the very limited area over which 
the pottery is found it appears certain that 
here was no village of any extent, proba- 
bly but a single lodge dwelling or wig- 
wam, unless indeed the occupied ground 
included the terrace just above, whose 
surface is now completely occupied by the 
four tracks of the New York Central 
Railroad. 

No finds of bone tools, awls, needles. 
etc., have been made. The soil having 
been so long under cultivation, such im- 
plements would naturally have disap- 
peared. A few animal bones and teelb 
have been noticed, but such are in a mucb 
decayed and fragmentary condition, but 
in the almost imperishable potshards we 
have direct evidence of Indian occupation. 
The peculiar style of ornamentation im- 
pressed upon these fragments tells us that 
the occupants were Mohawks, and we may 
safely infer that they were pioneers or 
settlers from the great Mohawk village on 
the Cayadutta. We can also fix an ap- 
proximate date for the occupancy of this 
site with a reasonable assurance of cer- 
tainty. This we are the better able to do 
by reason of the utter absence of any 
traders wares. 

Indian village or "castle" sites of later 
or colonial times along the middle and 
upper Mohawk valley furnish, in addition 
to the common implements of stone and 
bone, many objects procured from the 
early settlers or traders, such as Venetian 
beads, iron axes, bullets, fragments of glass, 
scraps of sheet brass or copper, bits of 
rust eaten iron and an occasional coin or 
Jesuitical medal. In the exploration of the 
Triangular Flat not the slightest trace of 
anything of this nature has been disclosed, 
consequently we can say with absolute 
certainty that the site was abandoned be- 
fore the advent of the Dutch in the valley, 
about 1620. 

Id 1535, Jacques Cartier visited the 
Mohawks at their ancient home on the St. 
Lawrence. The two towns of Stadaconne 
and Hochelaga were ruled by the great 
chieftain- king Nonnacona. It was proba- 
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tly Dot many yesTs after this visit that 
the Mohawks were utterly vbipped and 
routed by some northern or Algonquin 
foes. The remnant fieeing southivard 
traversed the dark- shadowed eastern bor- 
der of the great Adirondack wilderness, 
and finally found shelter in secluded glens 
opening on the river which now bearb their 
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tery, it would have been quite impossible 
to say with assurance that the occnpants 
of the Triangular Flat were of the Mo- 
hawk nation. So far as yet interpreted, 
the story learned (ram the flints and other 
objects of stone here found, give no clue 
to the nationality of the makers. The 
line of division beiween the territory held 
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Cartier's village of Hochelaga; for in the 
museum of the McGill University can be 
seen many fragments of pottery, dug up 
on the site of Hochelaga which are identi- 
cal in material, color, form and decoration 
with this Mohawk pottery which we find so 
abundantly in tbe refuse heaps of Garoga, 
and in all the other Mohawk village 



MOHAWK POTTERY 

Upper three examples trom the Trianeuiar 
Tillage, Cr 

name. Three of these ancient pre-Coloni- 
al village sites, veritable places of refuge, 
are well known to the arch geologists of the 
valley. Thus hidden and sheltered from 
their Implacable northern foes they re- 
mained for perhaps half a century or until 
they again became a strong nation with 
many young and lusty « 
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That the Triangular Flat was occupied 
but a few years at most as a dwelling site 
we may infer from noting the small extent 
of the pottery-strewn ground. Possibly 
these adventurous emigrants from Caya- 
dutta were surprised and destroyed by 
their foe from the east, the Mahicans. Id 
this supposition we could find an explana- 
tion for the abnormal number of small tri- 
angular arrowheads strewn over the 
whole area of the Flat. It should be here 
stated that these arrowheads differ radi- 
cally in form from the long and slender 
forms found so plentifully at Cayadutta. 
though both are triangular and invariably 
unnotched. 

It is conceded by many archaeologists 
that the triangular form of arrow-head 
was made and used mainly for warfaie- 
In addition to other facts giving ground 
tor this belief, an interesting discovery 
made in the summer of igoi, still further 
r claimed by the Mohawks and Mahicans confirms it But a short distance from 
(about 1600), as mapped by Beaucbamp in Buffalo. N. V., some human bones were 
"Aboriginal Occupation of New York." no unearthed of which one vertebra contains 
doubt approximately correct, falls but a three smalt black unnotched. triangular 
short distance eastward from this place. arrow-heads deeply imbedded in the bone. 
Thus we have a lesson plainly outlined IE three shots found their taiget in so 
-the story told by the peculiar omamen- small an area, one vertebral section, what 
taiion of the humble potshard. Frey, dig- a shower of arrows must have lodged in 
Probably the little pioneer home at the glng in the kitchen refuse of Garoga, the other portions of the poor victim's anato- 
Triangnlar Flat was of a period just be- last westward of the three great Mohawk myl This most interesting and valuable 
fore the time when, ns ably told by S. L. 
Prey in his instructive monograph "The 
Mohawks" (page 20). "the Dutch were 
seating themselves securely all along the 
Hudson and the French were colonizing 
Canada, and the Mohawks, having grown 
ntroDg, and long residence havnig weaken- 
ed their old palisaded towns, and caused a 
scarcity of fuel, then they came out of 
tbcir prehistoric seclusion and boldly built 
their villages immediate on the banks of 
the river." 

Cayadutta. the most eastern of the three 
great pre-Colonial Mohawk villages (its 
alte and relics ably mapped and described 
by Robert Hartley in Popular Science 
Nbws, May and June, 1B96), when at the 
height of its power and population, evi- 
dently had a number of offshoots — small 
lodge or village sites, some of which are 
found la Impregnable situations closely 
modeled after the parent town. The an- 
alogy presented by the ornamented pots- homes, says of the peculiar Mohawk pot- relic was, fortunately, quickly secured to 
hards establishes the parentage of these tery. "aa we go deeper Into the bed of science by Mr. George A. Smith, curator 
places. The peculiar and characteristic ashes, we begin to find fragments of that of the Ethnology Building at the Pan- 
notched angle Isclparly shown in the illua- archaic pottery, which is peculiarly Mo- American E^iposition. who placed it in one 
hawk. It is sul generis, and is one of the of the gallery cases of the Ethnological 
principal links that connect into one con- display, where it remained on exhibition 
whole the long line of Mohawk from the time of its discovery and acqui- 
t only so, but that sition in August, until the close of the 
unmistakably with Exposition. 




tratlon. being to the arcbeeologist a veri- 
table Hall mark of Maqnas, or Mohawk, 
origin. 

Were it not for this unfailing guide, and village sites, and 1 
peculiar and distinctively ornamented pot- connects these site 
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AH INDIAN VILL&aB aiTB ON MAN- 
HATTAN I8LAHO. 

BY J. K. FINCH AND J. A. CHURCH. JR. 

At tbe cztreme northern end of Maahat- 
tan Island are evidences of an ancient 
Indian camp, conaiaiing of a rock shelter 
and three Tefuse heaps. The "rock shel- 
ter" is a formation where the overhanging 
rocks form a small cave or shelter, which 
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northern part of tbe Island, and faces east 
This shelter was formed by several of the 
rocks breaking off tbe cliffs above and 
falling in such a manner that, by digging 
out some ot the earth from beneath tbem, 
tbe Indians could make a small shelter. 
Probably it was occupied by one family, 
while tbe others lived near by. In it 
were found pottery and stone implements, 
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We have a record which states that tte 
Indians often made large catches o£ v/y 
ters, and not only used them at bome, bit 
also traded them with Indians from op 
tbe liver. The extent of the heaps pmci 
that large catches were freqnent; and it 
Armonk, near a rock shelter. K'reat qnaa- 
tities of marine shells tvere fonnd, altboogk ' 
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the Indians used as a dwelling place. All together witb turkey and deer bones. 
their rubbish, snch as oyster shell, broken The hills to the south and west formed a 
pottery and broken arrow beads, were protection to the camp from wind, and by 
dumped in a heap near by. thus forming Spuyten Duyvit Creek access could be 
tbe so-called shell heaps, of which there secured to either the Hudson or East 
Rivers, and thus tbe sheltered position 
formed a most desirable camp site. Tbe 
cold spring, from which the place takes its 
name, furnished an abundance of fresh 
water, and tbe Hudson and the Bay a goo J 
fishing ground, while deer were plentiful 
in tbe neigbboriug woodR. 
Oae of the refuse heaps is situated im- 
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this place Is fifteen miles from tbe sea. 
This shows tbat constant intercourse went 
on between the Indians of the coast and 
those of the interior. The latter mar 
have giveu in exchange material for 
arrowheads and other im piemen (a, as 
some specimens found near Cold Spring 
are of stone that is not found on tbe 
Island. 
Tbe Manhattan Indians were ■*tbe last 



are several here located at Spuyten Dny- 
vil Creek and Inwood. At Cold Spring 
there are three of these heaps close to- 
gether, and the rock shelter is near; Cold 
Spring is situated on the southern side of 
Spuyten Duyvil Creek, at the extreme 
northern end of Manhattan Island. 
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mediately in front of the rock shelter, of the Mohicans," and show Iroqaoian in- 

The shells are found under a layer of fluence in their pottery. This was of 

Tbe rock shelter was discovered and black earth, and resting upon one uf rough manufacture, usually made in a 

explored several years ago. It is at the sandy yellow, which is tbe original soil, bole in the ground, although some pots 

foot of the hill which forms tbe most the black layer consisting of forest mold, have tieen found made by coiling. In tbe 
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first case a hole was dug, baviag tbe 
shape of the pot wbluh was to be made; 
this was lined with dolh to prevent ttick- 
log, and thea the clay was put over the 
cloth. The coil-made pottery was formed 
of ropes ot clay, which were coiled around 
in the required shape and then pressed to- 
gether. To prevent cracking the Indians 
mixed powdered shells and sand with 
the clay. The pots were always made 
irith pointed bottoms, differing only in 
the rims and decoration. On some speci- 
mens the rim in two opposite places rose 
to a point, an indication of Iroquoian in- 
fluence. The decoration, consisting ot 
geometric figures made up of incised 
lines, was wholly confined to the rim, and 
was sometimes entirely lacking. Tbe sur- 
faces of many pots show fabric marks, 
proving that the Indians manufactured a 
roagh cloth: and as coil-made pottery is a. 
development of basket- weaving, they prob- 
ably made baskets. 

Tbe staple food of the Manhattan Island 
Indians was oysters. The refuse heaps 
are almost entirely composed of these 
shells, although occasional clam and scal- 
lop shells are foand; at one place near 
Inwood, Mr. W. L. Calver found with 
some oyster shells part of a small lobster's 
claw, together with a portion of a turtle 
shell. Deer bones and teeth are fre- 
quently found in the heaps, and tarkey 
l>oncs also occur. Among those of the 
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whose primitive hoes have been frequently 

unearthed. Tbe only bone implements 



Tbe arrowheads are of a great variety 





HAUMEK A\D CBINDI.NG STONE. 

of shapes, embracing the triangular, 
stemmed and notched forms, and are of 
flint, quarti, and argillite. A great differ- 
ence exists between the chipping of vari- 
ous specimens, some of txcellent work- 
manship and others being very rough. 
Arrowheads of deer antler have also oc- 
casionally been found. Of the hammer 
stones there are several types. Tbe most 
primitive are without pits, and were often 
used for grinding purposes as well as for 
pounding. Rude axes have been found, 
some grooved so that a handle could be 
attached, and others without a groove for 
nse as a hand aie. In common with al- 
most all village sites near water, Spuy- 
ten Duyvil has furnished many notched 
and grooved stones nsed by the Indians as 

That these Indians had intercourse with 
the whites is proved by the presence of 
clay pipes marked "R. Tippet;" these are 

of English manufacture, but Dutch pipes 
hav<^ also been found. Few people are 
aware that well within the city limits there 
exist extensive Indian remains, dating 
back to the seventeenth century. In a 
few years th^se will have disappeared, 
and tbe last trace of tbe original inhabit- 
ants of Manhatt:in Island will be gone, 
save for the specimtus collected and pre- 



deer are the ^c;<p1.oid bones, which are 
supposed to have bten ased by the Indians 
in plajing a game. Corn and beans, 
which have been iharred and thus pre- 
seived, have ; Uo been found. These 
were grown in gardens kept by the squaws, 



Bullet-Proor Veet. 
Casniir JCeglen. the Chicago man who 
has been working some years perfecting a 
bullet proot cloth, now has his article on 
tbe market. A vest of tbe cloth a quarter 
ot an inch thick, guaranteed to resist a re- 
volver buJiet, costs $jo. 



BY WALDON FAWCETT. 

An especially convincing demonstration 
of the facilities and achievements of mod- 
ern telegraphic and telephonic commtmi- 
catlon is afforded almost daily in that 
branch of tbe United States government 
service known as the Telegraph and Ci- 
pher Bureau of the White House. This 
institution which constitutes an important 
factor in tbe exercise of tbe administra- 
tive functions of tbe Chief Executive, is 
located in a large rootn on the second 
floor of the White House at Washington, 
immediately adjoining the private office 
of the President. Daring the recent con- 
flict between Spain and the United Slates, 
the apartment was popularly designated 
as the "War Room." from the fact that it 
was to or from this "central station" that 
all important messages relating to the con- 
duct of tbe war on land and sea were 
transmitted. , 

However, the value of the work per- 
formed by this new adjunct of national 
governmental machinery varies only in 
degree, and the fact that its accomplish- 
ments, under ordinary circumstances, gain 
less prominence than those of the war 
period must not be interpreted as a reflec- 
tion upon Iheir importance. The bureau 
has been aptly termed the "nerve center 
of seventy-live million people." and indeed 
its sympathetic nerves cover not only 
American territory, but the entire globe. 
Tbis "clearing house" for business of every 
description, which has tbe personal atten- 
tion of the chief magistrate, has no connter- 
part in the equipment of any other ruler 
on earth, and diplomats and foreign of- 
ficials who have been permitted to watch 
the workings of tbe system have been filled 
wltb admiration for its novelty and per- 
fection. 

To enumerate briefly the numerous ob- 
jects of this unique headquarters of com- 
mnnication, which, by the way, is the 
only government telegraph ofGce which is 
never closed night or day tbe year round, 
would be somewhat difficult; but, summed 
up, tbe task presented is to keep the Pres- 
ident promptly informed of any happen- 
ing of importance anywhere in tbe world 
and to as promptly communicate bis com- 
mands and instructions in any matter 
bearing upon the interests of tbis nation 
or its citisens. When the President is ab- 
sent from the White Hojse, and particu- 
larly when be is traveling, the duties of 
the bureau are greatly complicated, since 
not only must all tbe regular functions of 
the institution be performed, but commu- 
is nearly continuous as possible 
ioed with the Chief Executive. 
Finally, the bureau is entrusted with the 
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work of transmittiog the confidential mes- 
sages from the government to American 
army and navy officers and diplomatic 
representatives abroad, a class of work in 
which the ntmost discretion and secrecy 
is, of coarse, necessary. 

Prom a scientific standpoint the greatest 
interest possessed by the Telegraph and 
Cipher Bnreau is found in its marvelons 
equipment. The institution was planned 
and is conducted on a policy of system, 
method and concentration, and by the in- 
troduction of novel devices, many of 
which are the conception of the official in 
charge, it is possible to enable six tele- 
graph and telephone operators to perform 
work which, under ordinary circumstances, 
would require the services of a force of 
fifteen or twenty men, and would be as 
costly in unnecessary time consumption as 
in expenditure of labor. 

A switchboard accommodating twenty- 
seven wires is connected up single and 
duplex for telegraphic purposes, and by 
this means it is possible to secure at any 
time a direct wire to any city in the coun- 
try. Moreover, this wire may be •*held** 
for any length of time desired without 
danger that it will be used during the in- 
terim for other than offieial business. By 
this means, also, it is possible to make 
direct connection with either the French 
or English cables, or in fact any of the 
oceanic lines. This is a provision which 
has been made for emergencies. Ordinar- 
ily, cablegrams are transmitted through 
the offices of the various cable companies 
in New York City; but in case of accident 
or where the necessity was presented for 
great haste, it is possible for the White 
House operators to work direct with the 
last land office of a cable, as for instance, 
the one at Sydney, Cape Breton, Nova 
Scotia, and this has been done a number 
of times. 

Early in the autumn of 1901, two double 
telegraph wires and two sets of duplex 
instruments were added to the already 
complete equipment of the Bureau. One 
of these new exclusive wires connects the 
White House with the cable offices in New 
Yoric, and the other extra wire is for use 
in communicating with the President, 
wherever he may be, when absent from 
the White House. Possibly the most in- 
teresting phase of the work which de- 
volves upon the Bureau, is that of main- 
taining practically constant communica- 
tion with the Chief Magistrate when he is 
traveling by rail. The Bureau is in pos- 
session of a detailed itinerary of the trip 
giving the running time for every minute 
of the journey, and with this as a basis 
supplemented by a system of reports from 
all train dispatchers on the line over 
which the presidential train is passing, it 
is possible to place a message in the hands 
of the Chief Executive at almost any 
moment during the tour. 

The twenty- seven telegraph wires which 
converge at the White House do not, how- 
ever, afford as really marvelous a com- 



municative system as do the telephone 
lines which keep the Executive Office in 
touch with the outside world. In the 
Bureau is a switchboard which virtually 
constitutes a regular exchange, at the 
same time partaking of some of the feat- 
ures of a private branch exchange. There 
are first of all three trunk lines which con- 
nect with the central telephone office in 
Washington and the long distance ex- 
change. Connection is afforded with eight 
separate stations in various parts of the 
White House, and finally, seventeen miles 
of exterior wires afford communication 
with the various government depart- 
ments, the government printing office, 
and Congressional Library. Each of 
these edifices is connected with a separate 
trunk line and * 'works direct" with the 
White House. 

Nor does this exhaust the telephone 
equipment There are private lines con- 
necting the Executive Office with the 
United States Senate and House of Rep- 
resentatives, so that the President may 
talk confidentially with any member of 
Congress, and most interesting of all, as 
an adjunct for secrecy, is a telephone sys- 
tem which connects the President with 
the desks of the various Cabinet members. 
This latter system is automatic in its 
action, the central station being located in 
the garret of the White House and conse- 
quently there is no opportunity for even 
an exchange operator to overhear what 
passes between the President and his ad- 
visors. 

The force at the ''intelligence office" of 
the White House is constantly experi- 
menting to secure time and labor-saving 
methods. On occasion operators receiv- 
ing long distance telephone messages re- 
peat them word by word to graphophones 
to be transmitted to the President at his 
leisure, and in some instances when there 
have not been sufficient operators to 
handle incoming business, graphophones, 
carefully gauged as to speed have been 
.made to record long messages clicked off 
by the telegraph instruments, the oper- 
ators transcribing by means of typewriters 
after the rush of work had abated. CoL 
B. P. Montgomery, the United States Sig- 
nal Corps officer who is in charge of the 
Bnreau, hopes to yet devise a means for 
utilizing the graphophone to record tele- 
phonic messages. 

As an indication of the celerity with 
which the Bureau acts, it may be men- 
tioned that within fifteen minutes of the 
time of the firing of the shot which result- 
ed in the death of the late President 
McKinley, two wires, — telegraph and long- 
distance telephone, — connected the White 
House with the building at the Pan- 
American Exposition to which the wound- 
ed official had been removed. . During the 
time which intervened between the shoot- 
ing and the death of the President a total 
of 4,351 messages was received or trans- 
mitted at the White House office. From 
the opening of the Spanish-American 



War. at which time the Tel^ra^di a^ 
Cipher Bureau was established, usifl 
October 31, 1900, the office handled 453.- 
765 telegraph messages. 

A large proportion of the telegtaphiaf 
during the war was carried on in the dif- 
fesent codes of cipher. Telegraphic 
sages come to the Executive offices in 
different codes. The State Department, 
the War Department and the Navy De- 
partment each has three different codes, 
and the President has a {Mivate code. 
The operators at the White House wock 
in three "shifts," the hours bein^ from 
nine in the morning until five o'clock is 
the afternoon, from five in tbe aftemooD 
until midnight, and from midnight until 
nine o'clock in the morning. 

A very important feature of tbe Tde- 
graph and Cipher Bureau is an immense 
map of the world, twenty feet in length 
and eight feet in height, on wbicfa ii 
marked the exact position of every xegi- 
ment, battery or troop in the United States 
Army, and every vessel in the Navy. Ie 
the map twelve colors are employed, eadi 
representing territory of one of tbe twelve 
principal colony-holding powers. ^The 
principal railroads of the world are shown, 
and the submarine cables are marked. 
Each detachment of the army and each 
vessel of tbe navy is indicated by a minia- 
ture flag mounted on a pin as a staff and 
bearing, in the case of a regiment, the 
number and strength and in tbe case of t 
ship, tbe tons displacement. The vaiioos 
branches of the military service and tbe 
different classes of vessels are indicated 
by flags of different colors. When any 
ship or body of men moves to a new post, 
a corresponding change is made in tbe 
position of the flag on the large map, so 
that the President may ascertain at t 
glance the exact distribution of the nation's 
fighting strength. 

OBATBB8 OF THB MOON. 
BY R. I. GEARS. 

At a time when the subject of volcanoes 
is claiming such wide attention, it may be 
of interest to present a few facts regard- 
ing the craters which have been observed 
on the surface of the moon, and which, 
from the standpoint of size at any rate, 
throw our terrestrial volcanoes compieteij 
into the shade. The statements in tsis 
article are principally derived from papeis 
by Mr. A. Cowper Ranyard, editor of 
Knowledge, Mm. Loewy and Pnisaix, 
and others. 

One of the most interesting of the lonar 
craters is "Tycho," which has been called 
the "metropolitan crater of the moon.** 
While it is by no means the largest of 
them, it is a very striking feature of tbe 
lunar landscape, especially when the mofsi 
is nearly full and the shadows of the 
mountains have disappeared. This crater 
then appears as a conspicously white spot 
from which radiate in all directions a large 
number of whitish rays that extend over 
more than a third of the visible hemis- 
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has a parasitic crater nhlcb Inlernipts tbe 
regalarity of its coDtour. Another crater 
enjoys the sig^uiGcant name of "Helt/'and 
In its vicinity a bright spot is seen, in 
which are assembled several other craterf. 
Id the middle of the "Mare FiEcundi- 
talis" (Sea of Perlility). is a pair of craters 
named after Messier. From them, ex- 
tending io an easterly direction, is a 
straight white bifurcated trail, resembling 
the tail of a comet It is northy of note 
that when under careful observation by 
Beer and MSdter. between 1838 and 1837, 
these two formations conld not be dis- 
tinguished from each other, whereas to- 
day they differ both in form and dimen- 
sions, and their diaslroilarlty is said to be 
so pronounced as to be appreciable by the 
casual observer. So, too, In regard to 
Linn^ a white spot in the "Mare Sereni- 
talis" (Sea of Serenity), several observ- 
ers agreed in finding here a very deep 
crater, plainly visible. But in 1866, Prof. 
Schmidt pointed out that it had entirely 
disappeared, and in its place there was at 
that date only an extremely small opening. 
These and numerons other changes in 
the moon's surface, observed largely by 
means of photography, suggest that an 
evolution has taken place, as marked as 
on onr own planet It is even claimed 
tbat plab manifestations of the circulation 
of water, of vegetation, and of life al one 
THB moon; age, 7 DAYS, 21 HOURS. time, ate DOt wanting. 

Several Ibeories accounting for the form- 
phere of the moon, indicating that the size, forming part of the southern border aiion of lunar cratersbave been advanced, 
crater has been the center of a colossal of the "Mare Nubrium" (Sea of Clouds), One is that the Innar surface consists en- 
disturbance which seems to have shat- 
tered the lunar crust in all directions. 

Although we are In the habit of regard- 
ing some of oar volcanoes as Immense af- 
fairs, even the largest of them, as already 
indicated, pales Into insignificance before 
many of these lunar craters. Thus the 
ring of "Tycho" is fifty-four miles in di- 
ameter, while the crater "Clavins," lying 
to the sontb of it, is more than 140 miles 
in diameter. There are stilt larger ones 
apparently, for, says Ranyard, if the lunar 
"Apennines" and the other moontains 
forming a broken ring around the "Mare 
Imbrinm" (Sea of Rains), are the rem- 
nants of a crater, it must have bad a di- 
ameter of over 600 miles. By way of con- 
trast, it may be added tbat our largest ter- 
restrial craters are not more than fifteen or 
sixteen miles in diameter. So from this, 
it will t>e evident that such volcanoes as 
Vesuvius would appear as insignificant 
hills if dropped into the centre of the 
crater of "Tycho," whose ring-wall towers 
to a height of 17.000 feet above the plain 
which it incloses. 

Reverting again to the moon's craters, 
we find that between the Cancasus and 
and the Lunar Alps, lies the crater, "Cas- 
sioi," more than 37 miles in diameter, 
which was first observed by Dominique 
Cassinl in i&So, Helicon and Leverrier, 
twin craters very close together, are seen 
in the southern part of the "Mare Im- 
brinm," while CUchns, a crater of large the uoon; A'-.e, 8 davs, 31.5 houis. 
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tirely of ice and that the craters and pit- 
like depressions are due to tbe action of 
hot springs, the water of which has melted 
the ice above the vent The water then 
returned to the warm interior of the moon, 
taking with it a part of the melted surface 
ice. 

By a constant repetition of this up- 
ward and downward action, the terraced 
walls of the craters are supposed to have 
been built up above the level of the sur- 
rounding plains.' This theory is not 
shared by Monsieurs Loewy and Puiseux, 
who argue that, if the lunar disk were 
covered with ice, there should be visible a 
luminous spot periodically following the 
motion of the sun. Ice possesses a mark- 
ed power of reflecting light, yet neither 
photography nor visual observation have 
disclosed any such phenomenon present, 
and further, the measurements of M 
Landerer give a value for tbe angle of 
polarization of the surface of the moon 
differing from that of ice and agreeing 
much better with that of volcanic rocks. 

Another writer, endeavoring to account 
for the existence of lunar depressions, 
says: **So far as the smaller craters are 
concerned, there is nothing incredible in 
the supposition that they were due to 
meteoric rain falling when the moon was 
in a plastic condition." To this theory 
objection has been made that the rings 
left by meteoric downfalls would be circu- 
lar only when the falling matter happened 
to strike the moon's surface squarely. To 
this objection the author of the meteoric 
theory replied that he regarded it as far 
more probable, that, even when the sur- 
face was struck obliquely, and the opening 
first formed by the meteoric mass or cloud 
of bodies was therfore markedly elliptic, 
the plastic surface would close in round 
the place ot impact until the impression 
actually formed had assumed a nearly 
circular shape. Later experiments by an- 
other eminent geologist tend to prove that 
when projectiles are thrown obliquely 
against a target of plastic materials, a 
crater- shaped hole of elliptic contour is 
the result. He assumes from laboratory 
experiments that, owing to the flat charac- 
ter of the Saturnian ring about the earth, 
**the moonlets must have approached tbe 
moon approximately in the plane of its 
equator, but the fact is not attested by tbe 
grouping of the craters in a medial zone." 
This authority further assumes that tbe 
axis of tbe moon's rotation has shifted 
under the successive impulses of the bom- 
bardment, and that tbe moon's equator 
^as occupied successively all parts of its 
surface. In addition, it is his belief that 
tbe velocity of the impact due to the 
moon's gravity would be sufiicient to melt 
the rocks of tbe lunar surface, and that 
they would during a short period behave 
as if they were composed of plastic mater- 
ial, but would become hardened before 
the craters could subside. 

But be the causes of their formation 
what they may, this subject is an interest- 



ing one, and it is confidently hoped that, 
— largely no doubt through the agency of 
photography, — additional discoveries will 
be made from time to time concerning not 
ouly these vast holes in the moon's sar- 
face, but also touching the past and pres- 
ent physical and climatic conditions of the 
moon. The illustrations in this article 
which show a number of pit- like depres- 
sions on the moon's surface, are repro- 
duced from photographs taken at the Ob- 
servatory in Paris and accompanying a 
paper by Mm. Loewy and Pulseux, which 
was printed in the Smithsonian Report 
for 1898. 
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Prehistoric Tomb Under Borne. 
The Rome correspondent of the London 
Times, as quoted in Science, reports that 
Signor Boni, director of Excavations in 
the Roman Forum, has made another dis- 
covery of unusual interest. It has long 
been his conviction that the subsoil of a 
part of the Forum contains the necropolis 
of tbe founders of Rome and that, given 
the Aryan origin of those founders, the 
character of the tombs must be in accord- 
ance with tbe Aryan custom of cremation. 
Critics have displayed much scepticism 
concerning this theory, as also concerning 
the traces of Aryan development which 
Signor Boni has detected in the Forum ; 
but be has once more silenced their objec- 
tions by producing the object whose exist- 
ence they had doubted or denied. 

He has discovered a prehistoric tomb, 
believed to date approximately from the 
eighth century b.c., containing a large 
urn, or dolium, of black ware full of cal- 
cined bones, and several reticulated egg- 
shaped vases, besides a bowl and a cup 
with horned bandies like those found in 
tbe terremare of tbe bronze age. Tbe 
tomb is situated in the bed-clay some 
twelve feet below the level of the Sacred 
Way, opposite the Regia. and close by the 
Temple of Antoninus and Faustina. In 
some ref pects this discovery is the most 
important yet made in the Forum. One 
tomb is not a necropolis, but it is pre- 
sumptive evidence of the existence of 
others. 

Unless tbe Italian Government should, 
to its shame, restrict tbe funds necessary 
for the exploration of the lower strata of 
the Forum, the point will soon be settled. 
Meanwhile, it is to be noted that tbe re- 
ticulated vases of the tomb bear a striking 
resemblance to netted gourds, and that 
tbe covering of tbe funeral urn is a faith- 
ful reproduction of a conical hut roof — 
signs that they date from a primitive 
period. Tbe tomb may be regarded as 
tbe extreme link in tbe further end of tbe 
chain of Roman history, as reflected in tbe 
Forum and illustrated by Signor Boni in 
the discoveiies of tbe cippus under tbe 
Black Stone, tbe Rostra, the ritual pits, 
the massive Republican drains (beside 
which tbe Cloaca Maxima seems insignifi 
cant), the extraordinary underground gal- 
lery for scene-shifting, and others. 



[Edited by A. C. BatssJ. 

Caldte* — This minetal is probably second 
only to quartz in the esteem of collectors. 
It presents a greater variety of forms than 
any other miceral. Its composition is car- 
bon dioxide 44 o, lime 56.0. Its hardness 
varies with the direction on the cleavage 
face, but is placed at 3 in the scale. Cleav- 
age highly perfect. Double refraction 
strong, hence the wide separation of the 
two rays into which the incident ray is 
divided, thus giving a double image of 
a spot or line seen through a cleavage 
fragment. The varieties are nnmerous 
and diverse in appearance, and are based 
chiefly upon crystallization and accidental 
impuilties. Dog-tooth spar and nail-head 
spar have the forms suggested by tbe 
names. Breccia and all kinds of marble, 
lithographic stone, most all stalactites and 
stalagmites, travertine, etc., are varieties 
of calcite. 

The finest group of transparent crj^t^ls 
come from Egremont Alston Moor, and 
other places in the North of England 
Some of these groups are made up of stout 
scalenohedral crystals clear as glass, while 
others have tbe tips of tbe crystals a beau- 
tiful Indian red color. Short and stout, 
also long and slender crystals, varying 
much in form and quality, also occur here 
abundantly. The finest large, clear twin 
crystals also occur in Cumberland. From 
the mines of Guanajuato, Mexico, have 
come twin and other crystals of Calcite in 
great variety and beauty. Very often tbe 
matrix of the calcite of this locality is 
quartz of different amethystine tints, and 
when this is of deep purple and the cal- 
cite milky white, as is often the case, tbe 
specimens make the most pleasing combi- 
nations known to the collector. There is 
one such magnificent specimen in tbe 
Roebling collection at Trenton. 

From Joplin, Mo., come the wonderful 
honey-colored crystals, some of which 
have an interior of purple, and which oc- 
cur here abundantly in both simple and 
highly modified forms. These crystals 
are broken from the walls of the smaQ 
caverns in which they occur, and bat few 
are doubly terminated. Some of the sin- 
gle points are of huge size and nearly aO 
have highly polished surfaces. 

There are many old and well knows 
localities all over tbe world, some of which 
still yield fine specimens, notably tbe 
mines of Freiberg and others in Saxony. 
The best Iceland spar occurs in a large 
cavity in basalt near Helgustadir, Iceland, 
but as tbe quantity is limited and the 
demand large, it is likely to be soon ex- 
hausted. 

Geodes from tbe size of a cocoanut up 
to a peck measure, lined with calcite cyrs- 
tals of many forms, are found at Warsaw, 
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111. Calcite is perhaps the chief economic formed Id the fuBion- of- copper ore, and 
no J -metallic mioeral. Its use in the arts that being bo hard it wears away very 
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is both wide aod varied. The lime of slowly ander the flow of the flaids over it. 
commerce is used In building, in soap The value of chrome ore depeuds upon lis 
making, bleaching and disinfecting. 
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creaMS ta value from 75 cents to ti.oo per 
ton for every unit above 50%- 

Onnabw. — The newly found depoalts of 
cinnabar (the ore of mercury) In Texas 
have not yet been suf&cientif developed 
to determine their value. There are but 
four places in the world where mercurv in 
any quantity is found, — Spain. Austria, 
California and Texas. The Almedan 
mines of Spain were worked 400 years be. 
fore Christ and are still producing beavfly. 
The money for the conducting of the war 
wltb tb« United Suies was obulued by 
mortgaging these mines to the Rothchilds. 
The California mines, called the New Al- 
medan, promise to be as productive as 
their ancient namesake. 

Caiboniadttm.~Few of the more recent 
Inventions are of greater importance to 
tbe industrial world than cartrarundum, 
due to Edward E. Acheson. He worked 
in tbe laboratory for aii years and then 
eipended two years and a large amount 
of money in the effort te solve the problem 
of tbe direct conversion of heat Into elec- 
trical energy. He was about to give ap 
the idea of mdependent effort and seek for 
a salaried position, when he happened to 
remember an incident of the Edison labor- 
atory, when in fusing clay and carbon the 
result was a substance harder than any- 



used largely as a Rax in smelting ores, also 
as a fertilizer, and is tbe base of many 
preparations. 

Caldte specimens of fine quality are 
comparatively cheap. A realty fine series 
of forms and colors may be had at prices 
averaging fifty cents per specimen for n 
-collection of about twelve different varie- 
ties. 

Utah MlneralB,— A catalogue of Utah 
minerals and localities with descriptive 
lists and notes for collectors, has been 
issued by Hr. Maynard Bixhy, of Salt 
Lake City, for private distribution. Mr. 
Bizby has made a valuable collection of 
crystals and ores, and has been active lu 
the disIributioQ of great quantities of 
specimens from tbe localities which he 
bas personally visited. Tbe catalogue, 
besides being of special value to mineral- 
ogists and the amateur collector as a 
guide, shows that Utah produces a wider 
range of mineral species than any other 
state or territory oi the Union. 

Chnxntte. — Tbe metal chromium is not 
used directly in the arts, but tbe ore, 
ctaromite. has a number of uses, some of 
recent discovery, which should cause de- 
posits not now worked to become produc- 
tive. The mineral cbromite is used in the 
manufacture of brick for basic open- hearth 
furnaces. In one furnace over 40a heats 
were turned out before the cbromite brick 
lining had to be replaced. It has also 
been used as a hearth lining for water- 
jacket furnaces in copper smelting. Its counei of Mr gm l En liik 
merits are that it is inlusible, that it does ' goldk.n cai.ci 

not become friable when heated and cool- percentage of chromic oxide. The stand- 
ed, that it is not attacked by the products ard ore contains so% of oside and in- 



thing ever secured in tbe 1atx>ratory. He 
knew tbe great value of an abrasive in the 
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industrial world, and concluded that this 
material wonld prove equal to, if not bet- 
ter, and certainly cheaper, than either 
emery or corundum. He was successful 
at once and carborundum was the result 
The first consignment consisted of 200 
carats which sold at 30 cents per carat 
The process has been so improved that it 
is now sold at 10 cents per pound in the 
rough. Carborundum is made by fusing 
carbon, sand, sawdust and salt in an elec- 
tric furnace under tremendous heat. It 
polishes the diamond, puts an edge on the 
sword, shapes the pistons of the great en- 
gines of the ocean greyhound, finishes 
shoe soles and kid gloves, and performs 
countless other services. As a by-product 
the company secured last year a million 
and a half pounds of pure graphite, a sub- 
stance heretofore found only in nature. 

Gold Found. — A recent decision gives 
any gold found by an employee on the 
public domain, of the United States to the 
finder, regardless of any claim on the part 
of the employer. A workman employed to 
grade for the foundation of a mill on the 
public domain found a pocket containing 
about $600 in gold. The employer took 
possession of the gold as of his right as an 
employer, but the court held that as the 
land was not his but a portion of the pub- 
lic domain, the gold was an adventitious 
find and rightfully belonged to the work- 
man in his capacity as a citizen of the 
United States. Gold has been frequently 
found by railroad graders in Colorado. 
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A Foesll Man from Kansaa. 

In April of the present year, two young 
men living in the vicinity of Leavenworth, 
Kansas, in the excavation of a fruit stor- 
age cave near their residence, discovered 
a number of human bones. They paid 
but little attention to them, supposing 
them to be of little interest, but a brief 
reference to the discovery finding its way 
into the newspapers induced Mr. M. S. 
Long, the curator of the museum of Kan- 
sas City, a gentleman well known for his 
interest in, and as a collector of, things 
anthropological, to visit the locality. He 
recognized the scientific value of the find 
and secured such as remained of the bones 
discovered. Unfortunately, while the 
larger part of, if not the complete, skele- 
ton had originally been present, many of 
the bones had been mutilated beyond re- 
pair or lost. A newspaper account of the 
find was widely published as that of a 
glacial man. 

At the request of, and in company with, 
Mr. Long I have recently had the pleas- 
ure of making a careful examination of 
the. locality whence the bones came, as 
also of the preserved remams themselves. 
This examination leads me to the firm 
conviction that the specimen is of great 
interest as representing the oldest reliable 
human remains hitherto discovered in 
North America. The reference of their 
age to the glacial period, though erron- 
eous, was easily inferred from the pres- 



ence of the characteristic glacial boulders 
lying on the side hill above the excavation. 

The tunnel or eave excavated by the 
Concannon brothers is directed horizontal- 
ly into the side of a hill to a distance of 
seventy-three feet, near the mouth of a 
small though deep ravine opening on the 
flood plain of the Missouri River, nineteen 
miles northwest of Kansas City, and with- 
in a few miles of Lansing, Kansas. The 
skeleton was found at the extremity of 
the tunnel twenty three feet from the sur- 
face above, as determined by a ventilating 
shaft dug near by. The floor of the tun- 
nel is a heavy stratum of Carboniferous 
limestone six feet in thickness, that out- 
crops at its mouth. The material exca- 
vated, nearly uniform in all parts of the 
tunnel, is river loess or alluvium, inter- 
spersed here and there by limestone frag- 
ments. Some of these limestone masses 
are of considerable size and lie, for the 
most part, horizontally, as though they 
had fallen from a neighboring cliff and 
had been transported by the water. The 
material also contains numerous snail and 
some clam shells, the latter with the 
valves united. The alluvium is so firm 
and indurated that the tunnel, about eight 
feet in diameter, has retained its shape 
without any protecting props or walls, nor 
has there been any caving of its walls or 
roof. The skull and larger part of the 
skeleton was found irregularly placed, 
according to the testimony of the young 
men, near the bottom of the tunnel, the 
mandible separated some Ave or six feet 
That the skeleton was intrusive, had been 
buried, or its position due to a creeping or 
sliding of the material, is inconceivable 
and out of the question. That there had 
been any deception on the part of the 
finders is equally inconceivable. I dis- 
covered fragments lying on the floor of 
the tunnel near the place ascribed to the 
discovery and picked up numerous other 
fragments on the dump outside, including 
a phalange and a complete os uncinatum. 

The bones were found where they were 
reported to be, and had been deposited 
there by the water, at or near the time of 
the person's death. The cranium itself 
contains positive evidence of its genuine- 
ness; not only is the characteristic matrix 
yet firmly attached to the bone, but indur- 
ated portions are included in its sinuses. 
The specimen is unquestionably a fossil 
and was found buried twenty-three feet 
below the present surface in indurated 
alluvium that has never been disturbed 
since its deposition. This alluvium is, 
moreover, of water deposition, and not 
eeolian, or talus from the neighboring 
cliffs. Distinct lines of stratification are 
observed, one of them running clearly the 
whole length of the tunnel a Itttle above 
the horizon of the skeleton. 

The age of the skeleton is evidently 
post-glacial, but is nevertheless very great 
Its horizon is about twenty feet above the 
highest water mark of the Missouri River 
and more than fifty feet above its present 



bed. Add to this at least twenty feet of 
river alluvium covering the fossil and we 
have evidence of a change of altitude in 
the Missouri River since the deposition of 
the fossil of at least forty and probably 
fifty feet That is, the skeleton was de- 
posited during the period of depression 
following the glacial epoph, during the 
time of the so-called Equus beds, the time 
of Elephas, Mastodon, extinct bisons, 
moose, camels, llamas and peccaries. I 
see no other possible conclusion to be 
drawn. I have examined the later Pleis- 
tocene deposits in Kansas in many places 
and have fossils of this sub- epoch from all 
parts of the state. I am confident that 
the Lansing man belongs in the fsame 
fauna. 

Of the skull and other bones I will say 
little. I trust they may receive the atten- 
tion of some professional ethnologist 
Much credit is due Mr. Long for his appre- 
ciation of the value of the find, and for the 
care and infinite patience with which he 
has restored the badly mutilated cranium 
to its present satisfactory conditioiL The 
cranium appears to be of normal capacity. 
dolichocephalic, the forehead receding, 
the supraorbital and especially the snpn- 
ciliary ridges prominent — Science. 
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After Porto Bican Fema. 

Prof. A, W. Evans of Yale, and Percy 
Wilson of the New York Botanical Gard- 
en, have gone to Porto Rico to make some 
further investigations and collections of 
the flora of the island for the New York 
Botanical Garden. Special attention win 
be given to the small area of primitive 
forest yet remaining on the island. 

Dr. Britton, the director in chief of the 
gardens, has received word of their safe 
arrival, but with the regrettable loss or 
non-arrival of the peat moss used in pack- 
ing living plants to be shipped to Nev 
York. This is a keen loss, as it was es- 
pecially desired to secure some lar^e tree 
ferns for the collection. 

These peculiar plants g^row abundantly 
in the primal tropic forest, and are of par- 
ticular interest as being the kind of plants 
which contributed so largely to the forma- 
tion of our coal fields. Their collection is 
accompanied by many difficulties, as they 
grow in places difficult of access, and, be- 
ing deeply rooted and covered with thorns^ 
are not easily obtained. 
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Water Became Colored. 
A strange phenomenon was observed at 
Teplitz, Bohemia. All the water of the 
mineral springs assumed a reddish brown 
color for about an hour, after which it be^ 
came clear again. The inhabitants were 
intensely alarmed, as the springs cossu- 
tute the principal income of the city. I: 
is assumed by some there is some connec- 
tion between this change of color and the 
volcanic outbreaks in many places. A 
similar incident occurred at Teplltx 00 
November i, 1775, and very shortly after 
the great Lisbon earthquake. 
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K. H. W., JR. 

The making of trick pbo- 
tograpba is often an agree- 

teur's work. To be able 
to take a pictare of a man. 
arguing, boxing, fighting 
a duel nlth himself, etc., 
'^''" '' ia bold curious and amns- 

iag. and Is quite easy for anyone to do. 

The first need is what i) called a dupli- 




pictaie shown, entitled " Unconvinced." 
In a well lighted room set a small table 
with a chair on each side of it, and focus 
your camera on tbes'e so that the table ap- 
pears below the central portion o£ the 
picture. Persuade a friend to let you 
make a victim of him and place htm on a 
chair on the left side, in an attitude ex- 
pressive of argument. Open your lens 
fall and put on the dnplicator with the 
hole on the same side as yoar sitter is on. 
On looking at the ground glass now you 
will find that the right band chair and a 
portion of the right side of the table are 
screened from your sight Get your friend 
in an easy position, put in your plate 
holder, draw the slide and make your ex- 
posure, which will be a long one as the 
duplicator acta like a small stop. You 
will probably have to 
give from ten to twen- 
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FIG. 3.— UKCONVINCKD, 

cator. This is simply a cap to fit over the 
front of the lens hood, «ith a hole cut in 
front of it This hole is a section of a 
circle and is of such siie that when the 
duplicator ts put on the lens, all but about 
one quarter of the latter is covered. A 
duplicator may t>e bought for about twen- 
ty-five cents, bat it need not cost you any- 
thing to make, as you can use the bottom 
half of an ordinary pill box, such as drug- 
gists use to hold a doien pills. This will 
fit snugly over the hood of any modem 
f otir by five lens. 

Take the bottom half ot the pill box, 
and with a pair of pencil compasses, make 
tivo circles on the back, one the same size 
as your lens and the other yi inch larger, 
see figure (I). See that you do not push 
the point of the compasses through the 
centre of the back at « as that would let 
light in where you don't want it. Draw 
the diameter a rf and lay off A/ on it equal 
to one half i e, draw the line g-/ h cutting 
the outer circle at g and k and with a 
sharp pen knife cut out the section a gf h 
marked with a solid line in figure (t). Ink 
the Inside of yonr pill box to avoid reflec- 
tion from the white card board, and your 
duplicator is finished. 

Now let us see how to use it. We will 
try something easy first, say a picture of 
a man arguing with himself, as in the 



plate according to the 
light If you take it 
out of doors of course 
the exposure is corre- 
sffondlngly lessened. 
With your shutter 
closed have your friend 
take the chair on the 
other side of the table, 
and this time pcse as 
one who is listening 
butunconvlnced. Take 
off your duplicator and 
put it on with the hole 
on the opposite side, 
taking the greatest care 
not to move the cam- 
era in the slightest 
degree. It is better not to risk even re- 
placing the slide of yonr plate bolder 
between the exposures. 

Now make your second exposure, of the 
same length as the 
first, of course, and the 
deed is done. On de- 
veloping the plate you 
will, if all has gone 
well, find two perfect 
images of your sitter 
in the altitudes as- 
sumed. The pictare 
shown in (Figure 3) 
was made with a du- 
plicator constructed as 
described above. The 
exposure required was 
twenty seconds. There 
is no end to tbe posi- 
tions which can be as- 
sumed, but it is better 
to be sure and not have 
too strongly marked a 
back ground, as if the pm j.—the 

image of tbe sitter is 
thin in places, for Instance where a black 
coat shows, the back groilnd may show 
through. This is particularly true of the 
central portion of the picture as that part 
is exposed practically twice as long as the 
sides, in figure (3) we have a rather more 



elaborate pose. I have called it "The 
Danger of Holding an Extra Ace." "The 
Man Behind the Gun" holds four kings, 
which by the way are hidden under Ibis 
hand in the picture, and baa drawn one 
ace, which shows at the front. 

When the hands are shown down he dis- 
covers that his opponent bas four aces 
himself. This causes our friend on the 
right to seize the stakes and cover the 
other party with bis pistol, as there has 
evidently been cheating. 

In making this pictare I found it neces- 
sary to take the right hand figure, com- 
plete with the table arranged as shown. 
I then remove the table and got my friend 
to sit on the chair on the left hand side 
and exposed on him alone. I found this 
method necessary because in the fiist trial 
of this pose, in which the table remained 
daring both exposures, the cards showed 
light through his hand on the table. This 
was owing, as I explained before, to the 
strong image made by the double expos- 
ure. In concluding let me say that if the 
following rules are observed one should 
have no trouble in making duplicate 
pictures. 

First — Have as plain a back ground as 
you can gel. Second. — Do not leave any 
strongly marked object in the centre of 
the picture, during both exposures. Third. 
— Give plenty of time in indoor exposures 
and therefore let your sitters assume the 
easiest poses compatible with the compo- 
sition of tbe picture, and if possible brace 
the head and shoulders so as to prevent 
indistinctness due to slight movement 
Foaith. — If possible have some central 
mark on the background to sight on so as 
to avoid accidental oveilapping of tbe 
images. I hope that any who try these 
duplicate pictures will have as much 
of it as I have had. 



PhotOBrsphy In Astronomy. 
A large amount of the knowledge con- 
cerning the heavens acquired in recent 
years, is due entirely to assistance photog- 
raphy gives to astronomy. By this means 
scientists locate stars that are invisible. 
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NATUBB STUDY IN BDUOATION. 

The fact that knowledge of every kind 
IS gained wholly from nature, — from care- 
ful observation, the study and application 
of natural laws — is more fullv realized to- 
day than two, or even one decade ago. 
Fortunate are they of the present time 
who are taught not merely to memoriae 
from books, words and sentences, which 
afe of doubtful benefit to them in after 
life, but to systematically observe the 
wonderful workings in the world about 
us. That almost universal attention is 
now turned to nature study as an import- 
ant feature in education, is shown by the 
fact that some of our leading dailies occas- 
ionally make editorial mention of it. The 
Evening Sun (New York) editorially ex- 
presses the need of nature study in our 
seats of learning in such a manner, that 
we think it well to quote the following: 

*'Not many years ago a noted man of 
science remarked that a modern univer- 
sity graduate, who would blush at being 
detected in the use of a false quantity in 
Greek, would cheerfully confess ignorance 
of the action of a common suction pump. 
This is not wholly applicable to the uni- 
versity man of to-day, who, it must be 
confessed, is generally free from prejudice 
in the matter of classic syllables. It still 
holds good as far as the pump goes, and 
it is true, as Lord Avebury (Sir John Lub- 
bock) observed the other day, that *'we 
have all met persons who have taken a 
university degree, and yet do not under- 
stand why the moon appears to change its 
form, who think that corals are insects, 
whales fish, and bats birds — who do not 
realize that England has been over and 
over again below the sea, and still believe 
that the world is not more than 6.000 
years old." 

Some attempt has been made of late 
years, both here and in Europe, to dispel 
this common ignorance. It was at a con- 
ference on subjects relating to the study 
of nature in English schools that Lord 



Avebury made the remark quoted above. 
He went on to say that an evil tendency 
of the day was to specialize the education 
of boys from the beginning of school life. 
Specialization should not begin before the 
age of 17. or 16 at the earliest At the 
first a child should be taught something of 
everything; afterward, if possible, every- 
thing of something. He should have a 
general knowledge, to begin with, of the 
world and its relation to the universe; he 
should be instructed in the elements of 
physics, in the elements also of biology 
and geology. Lord Avebury would, be- 
sides, have bim study arithmetic, langu- 
age, possibly music and certainly drawing, 
as 'almost, if not quite, as important as 
writing*; but in his address he laid em- 
phabis chiefly on the stady of nature. 

An obvious benefit deri^'able from the 
course recommended by him would be the 
employment of faculties at present largely 
neglected in the education of children. 
Instead of having their heads filled with 
facts and data, they would be taught to 
take an intelligent interest in their sur- 
roundings and to observe at first hand 
instead of accumulating and half digest- 
ing the observations of others. In this 
sense the study of nature as a means of 
culture is of vast importance, beyond the 
immediate value of the knowledge actual- 
ly acquired in the course. This is recog- 
nized formally at the present day, but 
attempts made to encourage the teaching 
of science have heretofore been very half 
hearted. What does the average man 
know of the world he lives in? Our 
schools give instruction in biology, geolo- 
gy, botany, astronomy and physics among 
other things, but what does the average 
man know of these subjects? Anatomy 
and physiology are * 'taught" in our schools, 
but how much can the average man tell 
you of his bodily constitution and func- 
tions ? He may be able to indicate with 
reasonable accuracy the whereabouts of 
the vermiform appendix, because it is as- 
sociated in his mind with appendicitis; 
but he would be gravelled at once if asked 
to explain roughly the process of digestion. 
The truth is that his interest and curi- 
osity m all branches of science are con- 
fined wholly to what is sensational, spec- 
tacular and odd. He will talk enough 
and brag enough about his country*s 
achievements in various sciences, but his 
boasting is generally snobbish, inasmuch 
as it is not founded on any real knowledge 
or i)ersonal curiosity in the matter. Re- 
cently the American Association for the 
Advancement of Science held its fifty-first 
annual meeting at Pittsburg. How great 
was the popular interest in its doings? 
And how many of those who talk about 
America's contributions to science are 
aware that Prof. Asaph Hall, who presided 
at that meeting, is the discoverer of the 
moons of Mars? How many are aware 
that the moons exist except in the imagin- 
ation of the astronomers of Laputa ?" 

It has always been the aim of the 



editors of Popular Science News to edo- 
cate, to uplift the mind, and to promote 
an interest in nature. For. after all,- oar 
education really begins when the scfaod 
days end ; and the signs of the times seem 
to indicate that "nature study" — ^tbe ob- 
servation of birds, animals, trees and 
flowers— has come to stay. 
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THB HEAVBN8 FOB 8BPTBMBEB. 
BY PROF. MALCOLM McNEILL. 

The constellations:— Cassiopeia is in the 
northeast at about the same altitude as the 
Pole star. Andromeda is nearly due east 
at about the same height. Perseos is low 
down in the northeast and Auriga is 
rising. Aries is also rising nearly doe 
east, while Pisces, Aquarius and Capri- 
corn form a line from the east point to the 
southern meridian. This line of zodiacal 
constellations is continued through the 
southwest quadrant by Sagittarius and 
Scorpio, the latter just setting somewhat 
south of the west point. Aqaila is high 
up southwest of the zenith, Cygnus is is 
the zenith, Lyra is just west of the zenith, 
with Hercules, Corona and Bootes below. 
the latter near the northwest horizoa. 
Ursa Major is low down near the horizon, 
west of the north point 

The Milky Way is in fine position in the 
early evening, running from the northeast 
horizon between Auriga and Perseos 
through Cassiopeia and Cygnus in the 
zenith, then between Aquila and Hercules 
toward Sagittarius in the southwest horiz- 
on. The cleft beginning in Cygnos and 
continuing to the southwest horizon is 
especially noticeable. 

Phases of the Moon, Eastern time: 

New Moon. Sept. a, 12 h. 19 m. a.m. 
First Quarter, •* 9, 5 h. 15 m. p.k. 
Full Moon, ** 17, i h. 23 m. p.m. 

Last Quarter, ** 24, 11 h. 31 m. a n. 

The full moon which comes nearest the 
autumnal equinox is known as the harve^ 
moon; and for several nights the daily 
time of retardation of moonrise will be 
much less than the average. 

The autumnal equinox, the time when 
the sun crosses the equator from north to 
south, and the days begin to be shorts 
than the nights, occurs this year on Sep> 
tember 23 at 7 p.m., eastern t*xne. 

Mercury is an evening star thronghont 
the month and comes to greatest east 
elongation on the night of September 24; 
but eastern elongations which occur dar- 
ing the autumn do not off'er favorable 
opportunity for naked eye views of the 
planet, because it is much farther south 
than the sun at these times. At this par- 
ticular elongation the effect is intensi6ed 
because Mercury is nearly as far south of 
the ecliptic as it can be. So it results that 
although the greatest elongation is a wide 
one, 26^ coming only one week from 
aphelion, the interval between the setting 
of the sun and of the planet is less than 
one hour, and Mercury can not be seen 
by the naked eye except in especially good 
atmospheric conditions. On the afternoon 
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of September so It approaches very closely 
the first niagoitu(Ie star, Spica. Alpha 
Virginis, but tbe sun is still above the 
borizon at the time of closest approach. 

Veaas is still a morning star, but it is be- 
ginning to overtake the sun in their com- 
mon eastward motion. At the beginning 
of tbe month it rises not quite two hours 
tMfore sunrise, and at the end of tbe 
monlb only an boar and a quarter before 
the Ban. It moves about 35° eastwatdand 
southward in the constellation Leo, and on 
Septcmtier 11 passes quite close to first 
magnitude star, Regulus, Alpha Leonis. 

Mars is also a morning star, but It is 
S;radnalty falling behind tbe sun in tbeir 
common eastward motion, and conse- 
quently rises a little earlier at the end of 
tbe month than at the beginning. On 
September 1 it rises atabont 3 a h., moves 
about 19° eastward from Cancer into Leo, 
and on September 30 it is about 12° west 
of Regulus. Its actual distance from the 
eartb in miles is slowly diminishing and it 
is gradually growing brighter, bnt It has 
□ot improved on its roinianm very much 

Jupiter is in line position for evening 
observation. It passed opposition with 
the snn early In August, and is now at a 
good height in the evening twilight It 
does not set until long after midnight. It 
is in the constellation Capticotn wiib no 
bright star near it; it is still retrograding. 
but at a diminishing rate. The whole 
motion is less than a°, and toward the 
close of tbe month the planet is nearly 
stationary. 

Saturn is also in fine position for evening 
view. It is about 17° east of Jupiter and 
in the extreme western part of Capricorn. 
Its motion is small during ibe month; un- 
til Sept. 36, it moves slowly westward, 
Iben it begins to move eastward, but tbe 
whole motion is bardly perceptible to tbe 
naked eye. Toward tbe close of tbe 
month it seta before midnight. Jupiter 
aud Saturn have t>een gradually drawing 
nearer each other for some months, but 
soon after the end of Septemtier they be- 
gin to separate again. 

Uranus is in the southwestern sky in the 
evening, but is setting earlier than it did 
during August. Toward the close oE tbe 
month it sets only a little after g o'clock, 
and owing to its faintuess it cannot be 
well seen within two hours of its time of 
setting. It is still in the southern exten- 
sion of Ophiucbus. 

Neptune is in tbe western port of Gem 
ini and rises shortly alter midnight. 

Badlum. 
At the recent annual exhibition of the 
Societe de Physique in Paris, Prof. Curie 
exhibibiteda piece of pure mttallicTadiiiiu. 
It was about an inch in diameter each 
way, and it bad cost 91,000 to extract this 
small quantity from several tons of barium 
salts. The radium shines like a lamp, and 
also causes various other substances to 
glow when brought near it 



II. 
Good ventilation means the admission 
into a room of an abundant supply of pure 
air of the proper temperature. Air com- 
ing from across "wamps, stagnant pools, 
the yards of abattoirs, or other similar 
places, sbonld t>e rigidly excluded and 
every opening in tbe direction of such 
places should be closed, when the wind is 
from their direction, for the insanitary ef- 
fects of air from such places may be felt 
for miles. Cord fresh air consists of the 
following components, which vary but 
slightly in proportion to one another, though 
they are constantly varying in an infinites- 
imal degree. The following table may 
be accepted as fairly correct for American 
open air: 

Nitrogen N 7790 60 

Oxygen O ... 2065 'g^ 

Carlion dioxide CO, yjb 

Vjpor of water H.O 14000 

Ammonia NH, 0-03 

Nitric acid HNC o C05 

Ozone O, oots 

Argon A j InfinUtjimiL 

Exhaled air contains more carbon diox- 
ide and water vapor, bnt less oxygen than 
before inhalation, and also carries Boating 
in it organic microscopical impurities cf 
our decomposing bodies. It is lifteen de- 
grees warmer than before inhalation, 
though its temperature never exceeds 
blood heat, 98°, and only attains this tem- 
perature when the thermometer marks 
more than 80° in the shade. 

The humidity of fresh air varies greatly 
and qaicklyi a rise or fall of 10^ often 
takes place in an hour. An increase of 
temperature reduces the humidity— the 
damp is dried out ot the air, so 16 speak— 
while a fall of temperature increases tbe 
dampness, the vapor becomingcondensed. 

In summer, tbe opten air Is, on an aver- 
age, i9!j less humid than in winter, 6a\ 
being about tbe summer average, and 80%" 
tbe winter. Up to a point dry air is more 
healthy llian da'np air. Care, however, 
should be taken not to dry the air too 
much, which is often the case with some 
forms of hot air appliances and stoves. 
Under such circumstances the air has a 
peculiar and objectionable odor, and is 
apt to cause throat troubles or irritate 
those already existing. 

Air is vitiated in many ways, some of 
the ways of which are unavoidable. A 
No. 5 gas jet vitiates the air as much as 
four persons would, an argand burner 
as much as six men, and a gas incandescent 
as much as one man and a half. An oil 
reading lamp vitiates tbe air as much as 
four men would, while a large central 
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table lamp si.oils the air as seven men 
would. The vitiations, however, are 
spread evenly through Ibe room, except 
heat from gas jets, which always goes to 
the top. 

The permissible vitiation for perfect 
healthiness is represented by tbe diffe'*- 
ence between -04 and -os^. or, in other 
words, is equal to -oaii ol CO,. 

An adult in ordinary health will exhale 
six. tenths of a cubic foot of CO, per hour, 
thus vitiating 3,00a cubic feet of air in 
that time, this being consequently tbe 
tbeoretica! allowance per person in rooms 
which are constantlv occupied. 

"Ordinary" air, that Is, air as we get it 
in towns and villages, contains about '03% 
of carbonic acid gas, or cartion dioxide 
(CO,), which proportion may be raised to 
■04?^ without any harmful results. If, 
however, the proportion exceeds .06%, it 
is positively harmful, and exceedingly 
oppressive. 

Air IS warmed practically by one method 
only, viz.: By contact with warm solid 
iKidies. It is not possible to warm It by 
shining radiant heat through it, no matter 
how hot the source of fire may be. The 
fire or source of heat warms the floor, the 
body, the furniture and the walls of a 
room, and tbe air is warmed by touching 
their heated solid surfaces. 

Curious Surgery. 

The Indians of Brazil have a curious 
method of stitching up a gash, which is 
quite as efficient as a silver wire or pre- 
pared silk of the modern surgeon, and 
much easier to do. besides which there is 
no necessity for a skilled hand, and the 
materials are handy almost anywhere in 
the Brazilian forest. These materials are 
a species of very large ant. which has 
mandibles which can bite through almost 
anything. One of the peculiarities of this 
ant is that when it catches hold of any- 
tbing with these jaws it cannot be made 
to let go. Even if the rest of the body is 
pulled off, these jaws still keep their hold. 

What the Brazilian Indian does when he 
bas received a gash is this: He catcher. 
some of these ants, and, holding them to 
the wound, which he has previously closed 
together, lets them bite. They (is Iheir 
mandibles on eacb side of tbe wound, and 
then he pinches off the rest of the body. 
The jaws do nit come apart, and so a row 
of these acts' heads keeps a wound to- 
gether as well as the surgeon's needle and 
wire would do, and as the bite of these 
ants is not poisonous, this rough and- 
ready surgery is quite efficient. 

Bed Specteclea Tor SeselolcDees. 
Bright red s]!ectjcies, accompanied by 
internal doses of calomel, form a new 
German specific against seasickness. It 
is deduced from Epstein's investigations 
on the influence of color on tbe blood ves- 
sels in the brain. Seasickness is due to 
lack of blood in the hrai3, while reJ sends 
blood to the brain with a rush. 
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Notes on Drownlnar* 

Peter S. McNally, a loog-distaDce swim- 
mer, says that most people believe that 
the cramp is the most dangerous foe of the 
s^^immer. But it isn't. Of course, a 
cramp in the stomach would be dangerous, 
but it is rare. With an ordinary cramp in 
the arm or leg many swimmers get scared 
and the scare is responsible for their 
drowning. But the majority of people 
who can swim, who are drowned in the 
summer months at the )^easide resorts, are 
drowned not because they are attacked 
with cramps, but with fits of apoplexy and 
heart trouble. A man with any affection 
of the heart is liable to instant death if he 
steps into cold water. 

One of the greatest dangers to seaside 
bathers, and one of the things that bring 
on apoplexy, is the cooling- off process. 
Many people undress and then wait on 
the sand, saying they'll not go in until 
they get cooled off. If they are really 
overheated they should not go into the 
water, but if they are ordinarily warm 
then it is all right. But don't go in to 
bathe unless your body is in a glow. 

Now and then we hear that a drowning 
person has thrown up both hands and 
then sunk. This can't be so. Only an 
expert swimmer can throw up both hands 
while in the water. I mean throw up his 
hands so that people near can see his arms 
out of the water. 

A drowning man may sink fifty times 
and again come to the surface. There is 
no such thing as '*the third and last" time. 
Children when drowning will sometimes 
struggle in the water for twenty minutes. 
Seme people who are not strong enough 
to struggle just sink once and that is the 
last seen of them alive, for in that once 
that they go down they have swallowed 
sufficient water to strangle them. A per- 
son who drowns is practically strangled to 
death. Some people say that death by 
drowning is an easy death, and that the 
person drowning hears sweet music and 
all that sort of thing. I never heard of 
any one who was strangled having an easy 
ending. 

Now as to the way to handle a person 
who is in danger of drowning. We hear 
how many lifesavers work by punching 
the drowning person in the face, but such 
a blow would not stun a struggling per- 
son, because the person who strikes has 
nothing but the water to brace him for the 
blow, and where there is no resistance 
there can be no force. A person who is 
struck in this manner in the water is drift- 
ing and there is no resistance to the blow. 
The best means to adopt in saving the life 
of a person drowning is to get behind him, 
press the thumbs under his ears and duck 
his head until he becomes manageable. 
I have saved the lives of sixty-five persons 
in this way. 



Bye Strain. 
The symptoms of eye strain are pain in 
the temple, pain in the back of the head 
and neck, red eyelids, and inability to see 
at a great distance or to read long at a 
time. The eyes become tired, and vision 
blurred; there is strabismus or cast in the 
eye, and a tendency to avoid light. The 
eyes are partly closed; there are twitch- 
ings of the lids, sick headache and dizzi- 
ness. Eye strain may cause chorea and 
other nervous diseases. It brings on neur- 
algia and headache that medicines fail to 
cure. Nearly every condition recited 
above, if brought about by defective vision 
or an abnormal state of the ocular mus- 
cles, can be relieved by glasses. The fit- 
ting of glasses is, at times, a very difficult 
task, and should be intrusted only to a 
painstaking physician who thoroughly 
understands the different defects and dis- 
eases of the eye, and is skilful with the 
appliances U2>ed for the scientific selection 
of proper lenses. 
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Steam for Complexion. 
A thorough steaming has a wonderfully 
good effect occasionally in clearing the 
complexion. It may be accomplished by 
holding the face over a basin of hot water 
and keeping in the steam with a towel 
which covers the head and the basin, 
forming a sort of tent. After steaming 
for a short time, wash the face well with 
a good superfatted soap and warm water, 
and then douche the face with cold water. 
The soap does the work of cleansing, the 
hot water removes the suds, and the cold 
closes the pores of the skin, which it braces 
so that it is not made too sensitive to bear 
the effects of cold winds, or of the sun. 
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Bate of Breathing. 
A healthy person breathes about twenty 
times a minute. 



Sea Bathing. 

Persons in a delicate state of health 
commence by taking one or two tepid salt- 
water baths, and then one or two quite 
cold, by way of a preparation for the open- 
air bath, which should be taken about 
eleven or twelve in the day, and, if possi- 
ble, in bright sunshine. The first bath 
should be little more than a plunge in and 
out, gradually extending the time to five 
or ten minutes. Brisk rubbing with a 
rough towel and a sharp walk or run 
should follow. The following advice 
should also always be borne in mind: 

Avoid bathing within two hours after a 
meal, or when exhausted by fatigue or 
from any other cause, or when the body 
is cooling after perspiration, and avoid 
bathing altogether in the open air if, after 
being a short time in the water, there is a 
sense of chilliness with numbness of the 
hands and feet, but bathe when the body 
is warm, provided no time is lost in get- 
ting into the water. Avoid chilling the 
body by sitting or standing undressed on 
the banks or in boats after having been in 
the water, or remaining in too long, but 
leave it immediately there is the slightest 
feeling of chilliness, or any sensation of 
discomfort. 



Blinking. 

Opticians and oculists will, peifaap^ 
find some help in the following paragraph. 
which bears on a habit quite commoi 
among persons of a sedentary occapatioii: 

If you find yourself blinkin^^ yoor tjti 
rapidly without any cause, stop it at oace. 
or it will grow into an incurable habit that 
will make your eyesight fail comparatively 
early in life. 

Natural blinking is necessary to clear 
and moisten the eye. The average num- 
ber of natural blinks is about twenty per 
minute. But a nervous blinker will get ia 
something like a couple of hundred in a 
minute in bad cases. The resnlt of this s 
a big development of the eyelid mnades. 
It besides involves counter irritatioo, 
which acts on the optic nerve, and rea- 
ders the sight daily more weak and irri- 
table. 

Once contract this habit, and yon will 
find you cannot bear a strong light or 
read small type, and the eyes get wane 
and worse. The cure consists in keepfn; 
the eyes shut for at least ten mimiles 
every hour and bathing the lids in warm 
water. 



Getting omiled. 
Nature's provisions against the conse- 
quences of a * 'chill" and the prevention ol 
a **cold" are sneezing and shivering. A 
violent fit of sneezing often saves a chilkd 
body the depression or **shock" to wUcfa 
it has been subjected, and this shock maj 
in its first impression be very limited io 
its area; for example, the small exteac 
covered by a draught of cold air msfaiag 
through the crevice of a door or window. 
The nerve centres are roused from their 
**collapse" by the commotion or expkshc 
influence of the sneeze. If sneezing faik 
Nature will try a shiver, which acts vat- 
chanically in this way. If this fails^el- 
f ects are likely to be very serious, and bad 
consequences may ensue. 
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Moequito War Troubles. 
Prof. John B. Smith, N. J. State Biitxh 
mologist, met with a decided refusal wliea 
requesting a permit to kill such birds, fas 
investigation, popularly credited with de- 
stroying mosquitoes, or feeding on insecb. 
The reason given by the Fish and Game 
Commission for refusing Prof. Smith's re> 
quest is that for years the agricultural de- 
partment at Washington has carried 00 
this search of bird diet, and all neoessaxy 
knowledge on the point desired can be 
gained from that quarter. This woold 
avoid the necessity of slaughtering fana- 
dreds of the too fast disappearii^ saa$ 
and insectivorous birds. 

»» 



Bread and Oerma. 
A Russian physician asserts that ner 
bread is far more beneficial to the coa- 
sumer than that which has been cut and 
exposed to the air, and has had time to 
gather the numerous germs, which find is 
the material a nutrient mediam. 
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The Tezsn Bock Lizard. 
Editor Popular Science News : 

This beautiful lizard, the Holbrookia 
tezasa, of Troschel, is a common species 
throughout the greater portion of Texas, 
especially in the western, central and 
southern sections, and is one of the most 
abundant saurinns of the Plateau fauna. 
As far as known to the writer, it does not 
occur in the extreme northern and eastern 
sections of the state. Prof. Cope has 
taken it at Lake Valley, New Mexico, and 
Mr. E. Wilkinson at the city of Chihuahua, 
Mexico; these, I believe, being the ex- 
treme western and southern limits of its 
range, as far as known. 

Throughout McLennan County it is the 
only rock-haunting species that is at all 
common, although another species of Hol- 
brookia occurs, 1. e.. Boll's Spotted Lizard 
(Holbrookia maculala lacerata). On the 
bluffs of the North Bosque river, near the 
village of China Springs, the dark-colored 
Boll's Lizard seems to be in the majority ; 
as 1 have observed but two or three speci- 
mens of Holbrookia texana there; but in 
all other suitable localities, the lighter- 
colored species is the prevailing form. In 
this species, the hind legs are very much 
lengthened, being almost half the length of 
the head and body. The tail is very much 
depressed at the tip. About one-fourth 
of the specimens collected by the writer 
have bad imperfect tails. 

When by accident one of these lizards 
loses a portion of its tail, there is a fresh 
growth, but sometimes a most curious 
one. One small specimen, which bad lost 
the entire caudal extremity, close to the 
anus, had a new appendage not over half 
an inch in length and of the shape and 
color of a sharpened pencil point. In all 
cases where there is a fresh growth, the 
new tail or portion of one, as the case may 
be, lacks the usual black markings of the 
under surface. The following is a color 
description of this species, from Prof. 
Edward D. Cope's "Crocidilians, Lizards 
and Snakes of North America." (My own 
notes in parenthesis). 

The upper parts of this species are of an 
olivaceous or reddish gray, the back with 
a series of nine or ten small, dusky, 
rounded blotches, sometimes very obso- 
lete; continued on the upper surface of 
the tail as a single series of undulating or 
somewhat W-shaped bars. All these 
marks are suffused behind with a lighter 
tint than the ground color. In the pos- 
terior half of each side are three parallel 
black crescents, extending from back to 
belly, the convexity posterior, the extrem- 
ities of opposite ones separated above and 
below by ten or twelve scales. The bor- 
ders and intervals of these crescents are 
generally yellowish, lighter than the 



ground color ; the underparts are of a yel- 
lowish color, suffused with greenish on 
the sides of the belly, especially about the 
black marks. (In some specimens there 
is a patch of bright green on the sides.) 
The head has sometimes a greenish or 
light plumbeous tinge: the upper part of 
the head is faintly blue, varied with yel- 
lowish. (All of my specimens have lacked 
the grf enish, but never the lead colored 
tinge ) The under surface of the tail 
shows from three to eight conspicuous, 
transverse large bluish- black spots in con- 
tinuation of rings encircling the tail, 
which are quite distinct above. The fe- 
male has a series of lead -colored blotches 
along the sides, nearly as broad as high, 
subcrescentic, with the tips truncate and 
close : there are two oval spots on the side 
of the belly, and in its white ground, just 
below two of the lateral blotches men- 
tioned. 

During the breeding season, which is 
during May and June, the under parts are 
bright crimson- red in the female and 
bright sulphur yellow in the male. Along 
the banks of the Brazos river, north of the 
city of Waco, are high rocky bluffs, the 
summits of which are crowned with cedar 
and arborvitse. Here the Texan Rock 
Lizard occurs, but is not very common. 
When disturbed it scampers down the 
sides of the bluffs, running with great 
rapidity, with its tail curved upwards over 
its back. On several occasions I have 
chased them into the water and they 
escaped by swimming a couple of feet 
away from the shore for a short distance, 
then beading for the bank, up which they 
quickly scrambled. I have found these 
lizards inhabiting the lower levels in 
several old rock quarries. Here when 
they were disturbed in close quarters, 
they would attempt to e<«cape by conceal- 
ing themselves under flat stones, but if 
none were conveniently near, would climb 
up the walls and hide in crevices and 
iissnres caused by blasting. 

This is a hardy species, as I have col- 
lected specimens as early as the 20th of 
March, and in mild winters, as late as the 
first week in December. This would in- 
dicate, that as a rule, these lizards do not 
hibernate more than three months. Were 
it not for the peculiar habit this species 
possesses of carrying its tail curved over 
its back, thus displaying the conspicuous 
black markings of the lower surface, it 
would often be difficult to distinguish 
them from the rocks among which they 
live, and with which the light colors ot 
their bodies harmonize well. 

During the month of October of the past 
year, I visited Cottonwood Creek, a small 
stream (at the time almost dried up), about 
seven miles to the west of Waco. This 
stream flows through the prairie land, 
through a bed of white rock. In the dry 
bed of the stream are numerous flat stones, 
from a few inches to several feet across, 
and among these as well as in crevices in 
the rocky bluffs, the Texan Rock lizard 



makes its home, and is far more abundant 
than I have found it in any other locality. 
Here I obtained thirty-nine during one 
forenoon, as well as almost forty speci- 
mens of other species of reptiles and ba- 
trachians. 

Among the serpents taken on this occa- 
sion were several "Coach- whip" or Racer 
snakes (the Zamenis fiagellum of Shaw), 
and the stomachs of these Ophidians I 
found to contain specimens of this lizard 
only. It seemed to me to be rather odd 
that the Coach -whip should show such a 
preference for this agile saurian, when 
Leopard frogs (Rana pipiens) and Nebu- 
lous toads (Bufo vallceps) were very com- 
mon in or near the few small pools yet 
remaining in the bed of the stream, whiie 
Lined lizards (Cnemidophorus gularis) 
were very abundant along the grass 
crowned summits of the banks and in the 
prairie land on both sides. In one in- 
stance, I was in pursuit of a rock lizard 
and had chased it down a bluff, and in its 
efforts to escape it headed for a clump of 
weeds. When my quarry was within a 
few inches of these weeds, I caught a 
glimpse of a serpentine head and a sinu- 
ous body as a Zamenis fiagellum took it 
in charge and glided away. When tbe 
serpent was captured the tail and hind- 
quarters were protruding from its mouth. 

On several occasions I have chased these 
into plowed fields, but have never been 
able to induce it to climb a tree in its 
efforts to escape, although I can see no 
reason why it should not be able to do so, 
as its claws eminently fit it for climbing 
of any description. My observations on 
the breeding habits of this species are very 
limited. A small female from Hewitt, 
deposited four eggs about three-eighths of 
an inch long and shaped like those of 
other iguanian lizards, in a small quantity 
of earth and sand in a corner of the box 
in which it was confined. I covered these 
lightly with sand in a screened box and 
left them in a sunny place, with the ex- 
pectation of their batching, but my hopes 
were never realized, for they simply dried 
up. The food of this species consists 
principally of insects, although I am cer- 
tain that some vegetable matter, as the 
blossoms and leaves of plants, sometimes 
varies this diet. I have found portions of 
scorpions in the stomachs of the larger 
specimens. J. K. Strecker, Jr. 
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Volcanic Activity of Mount Redout. 
Editor Popular Science News : 

Some exciting advices have just reached 
San Pranciso, Cal., from Valdes, which is 
located on Prince William Sound, in Alas- 
kan waters. These reports are in refer- 
ence to the state of Mount Redout, which 
is situated in the Cook Inlet country. On 
May loth the mountain began to pour 
forth vast and dense volumes of smoke. 
This continued with but little intermission 
for nearly a week. For several nights 
the advices say, the fiames were visible 
At latest accounts the mountain was giv- 



214 



POPULAR SCIENCE NEWS 



Septcmier. 1902 



ing unmistakable tokens of volcanic activ- 
ity. Mount Redout is much more active 
now than it has been for a long period. 

The Indians throughout that region are 
greatly terrified, and many have sought 
safety in flight, going to the farther end 
of the Kenal Peninsula. The whites are 
also very apprehensive of a disastrous 
eruption, but have decided to remain in 
that region for the present. For several 
days clouds of ashes fell. The snow fields 
for many leagues in all directions from 
Mount kedout are covered with ashes, 
and Montague Island, in Prince William 
Sound, is also covered. 

Further advices are to the eflFect that 
explosions and rumblings are constantly 
heard, and earth tremblings are of fre- 
quent occurrence. 

As Mount Redout stands in a wild and 
sparsely inhabited country, no serious loss 
of human life is feared, even should the 
mountain burst forth into active volcanic 
eruption. J. Mayne Baltimore. 

Barren "Waters of the Adirondacks. 
Editor Popular Science News: 

It may be a surprise to some people to 
tell them that there were large portions of 
the ** Adirondack Waters" completely bar- 
ren of all fish life; not even a minnow was 
found in them by the early settlers. Take 
the upper "Boquett valley,** so-called, as an 
illustration; here we have a territory up- 
wards of forty- five square miles in extent, 
well watered with beautiful living streams 
and lakes — the writer can remember the 
time when this whole tract was utterly 
barren of fish life. 

Mark you, here were eight clear forest 
lakes, in some of them a depth of forty 
feet of water; also magnificent clear 
streams, one fourteen miles in length, and 
of a volume suitable to run mills and iron 
works. This region is situated in Essex 
Co.. and comprises parts of the towns of 
Keene, Elizabeth town, and North Hudson. 
These clear forest lakes have smiled at 
the sun ever since the so-called glacial 
petiod, the crystal streams sang their 
songs to the beautiful forest trees, who 
can tell how long. All thi.s time they were 
inhabited only by a few frogs and leeches. 

The reason for the above state of things 
becomes evident, when we visit a place 
called Split Rock, where the Boquett river 
leaves this territory. Here we find an old 
**volcanic dyke,'* through which the river 
passes, falling nearly two hundred feet in 
a succession of cataracts, where th3 water 
IS beaten in foam. A person can see at a 
glance, that it would be impossible for 
any fish to ever ascend these falls. In the 
, pool at the foot and lower down stream 
were found plenty of speckled trout, also 
the pretty little South American trout, so- 
called, three varieties of suckers, also 
small minnows and eels. All these barren 
waters have been stocked, and at the 
present time there is fine fishing to be had 
in the proper season. 

Bainkridge Bishop. 






QUESTIONS NOT ANSWBBBD. 

Answers are solicited, especially for all 
questions so far without replies. Ques- 
tions will appear but twice, successively. 
The following questions need reply— 366, 
371-378. 383. 

386* Hydrocaiboos - and Catbohydraties. 
What is the difference between these two 
things, or are they the same ? 

Pete R oleum. 

387. Pink Ckyver. Is a pink clover, in 
size between red and white clover, only a 
variety of the latter, which often turns 
pink? G. T. 

388. Robbs* Do robins hear or see 
movements of worms beneath the surface 
of the ground, when they stand watching 
for worms ? L. T. M. 

389. Atttomobiles and Hones. Who has 
tried leading horses to an automobile, and 
moving the machine enough to make its 
peculiar noise? Nervous horses can be 
accustomed to anything, even a thunder- 
ing railroad train. Usually horses need 
only to come close to an object and^smell 
it, to overcome their fear. Mechanic. 

390. Peat for FueL There is plenty of 

it. Why not substitute it for high-priced 

coal, either as found or as compressed into 

something very like coal ? 

Ann Thracite. 

39K Stammering* What is the best 
cure for stammering ? Tut. 

392* Deafness* Can any of your readers 
give a remedy for slight senile deafness, 
or any in<;trument besides the old trumpet 
that will improve the hearing. I have 
heard there are such; if so, where can 
they be obtained ? Collingwood. 

393. Freckles* Perhaps some reader of 
Popular Science News can give a remedy 
for the disfigurement known as freckles. 
What causes freckles to appear, and what 
is a good method of removing them ? 

395* Tfie Malarial Microbe* Have any 
of your readers seen a description of this? 
Is it a bacterium, bacillus^ or micrococcus? 

Janet. 

396* Canna Insect* What is the adUlt 
appearance of the insect that bores into 
the stem of cannas ? The caterpillar found 
is about an inch in length, dark brown, 
with light dorsal line and light broad lat- 
eral stripe on the last four or five seg- 
ments. The true legs and 4th, 5th, and 
6th segments are dark. Gardener. 

397t Geranium Insect* Can any one of 
your readers name the caterpillar, slender, 
about \% inches long, found eating a 
geranium leaf, and precisely imitating the 
stem of the leaf, as it stands out straight 
at an angle with the stem ? Gardener. 

398* English Book Binding* Why is it 
that English doth-bound books have the 
cover attached only by flimsy cheese-cloth 
or, still better, twine ? The covers soon 



break off, and it is exasperating. With 
this I put another question : What is the 
sense of the recent fad of roagh-«dged 
book-leaves, as vexatious as uncut leaves? 

Reader. 

399. Blackberries* W^hy is it that black- 
berries grow to perfection in size and 
pulpiness only in partial shade ? 

G. W. M. 

400* Insects in Wet Seaaoos. Are the 
young larvee drowned out in wet seasons? 
There is certainly a great reduction in 
numbers as compared with dry seasons? 

OiisesvFR. 

401* Plantain Seeds* Who can beat this? 
— an average vigorous plantain (Plantago 
major) with 25 spikes, and 8,070 little 
pods, each of which contains "7 to 16 
seeds ?" Say eleven ovules, and it woold 
be 88 770 seeds. No wonder this weed 
prevails. An inch was cut from an a\*er- 
age spike, the pods (generally called seeds) 
counted, and multiplied by the 270 inches 
of spikes. Observfjl 

402* Brilliancy of Son* Wliat is the 
cause of the greater t>rilliancy of tfae morn- 
ing sunlight as compared with that of tbe 
evening ? The sun's rays penetrate tbe 
same amount of atmosphere in ascendii^ 
to the meridian, as in descending^ from 
meridian to horizon. The presence of 
dust, mist, or smoke will not explain it 
since the light of morning in all circnm- 
stances seems keener, fresher, than that of 
evening which is more yellow and fire-like. 
A, H. 

AN8WBBS. 

380* New Cement* The plant for the 
manufacture of Edison's recently perfect- 
ed Cement is in operation, and is situated 
at Stewartsville, N. J. It is now stated 
that the cement is to be sold at 50 cents 
per barrel. H. P. Burt. 

384* Mosquitoes and Germs* In reply to 
the enquiry of how the germs originate, I 
would say that I long have bad a tbeary. 
it has been nearly proven now, but we 
will call it a theory still ; that the germs 
originate in Protista, organisms placed 
between animals and vegetables, whicli 
are on the soil and water and are gotten 
by the mosquitoes on their feet, bodies. 
and stomachs also, thus carried to mas 
and there deposited. How they originate 
I do not know and cannot be known at aH 
It is theory, of course. I have called 
them Proto monas. 

A. M. E., M.D., P.L.S., F.R.M.a 

384* Mosquitoes and Germs. The gem 
of malaria is not originated by niosqmtoe& 
It is a microscopic form ot life that has a 
remote ancestry, like all life. Tbe sub- 
ject, according to J. B. Smith, State Ea- 
tomologist of New Jersey, needs much in- 
vestigation still. There are many species 
of mosquitoes, each with its own habitat, 
some in the larval state in certain sitna* 
tions, others in other; and tbe hanntsc^ 
the adult insect are more or less restricted 
also. That certain species contain tbe 
malaria microbe would hardly seem to be 
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due to ftoything ic tbetr constituUoD that 
favors tbe maltlplicatlon of the microbs 
more than in other specfefi; it is supptosa- 
bie, rather, that this abottodB in the par- 
ticular water where tbe larva lives. Yet. 
like many microscopic orifaniBrnf, It is 
presumably difFused generally. Else wby 
sbonid excavation of the soil promote ma- 
laria by setting free tbe germn, as tbere 
seems to 6e good reason to believe ? 

Ml KB Rob Scopb. 

385. Tno^dafitbg Trcei. Tbe estab- 
lisbed maxims are that decidions trees 
and shmlM sboald t>e transplanted vben 
bare of leaves, and trimmed enough to 
counterbalance tbe considerable loss of 
far-reaching roots. OE course tbe more 
root in an unbroken ball of earth, tbe 
better. Trees of mach size, with the tops 
cut bach, bave been snccessfully trans- 
plaoted: and very large trees, trenched 
aronnd In tbe Pall have been transported 
after the mass of earth froze so as to bold 
togetber. 

It is a tmism to say tbat tbe roots 
sbonid not become dry in tbe process of 
rerooval; be&ce tbe "beeling in" t>y nur- 
serymen, the dipping in mod. the bundling 
up in wet moss and straw. This precau- 
tion is especially necessary with plants of 
tbe pine family, which contain a resinous 
sap tiiat is fatally thickened to gum by 
drying. A doctrine was that tbe trans- 
planting is advisablci. when this sap is 
most thin, tbat is, when tbe evergreen be- 
gins to put forth fresh shoots. Bnt fall 
transplanting is favored in regions where 
there is likely to be a drouth in late spring 
or early summer. M. J. 

385. Tmaflaiding Ttea. If the ques- 
tioner means maples. I would advise to 
take (bem np carefnily, protecting tbe 
roots from lun and air, cnt and tnra to a 
bean pole, then carefully set tbem out, 
setting tbem at the same points of tne 
coropass as found in tbe forest, pressing 
the dirt thoroughly among all tbe roots. 
Tbe tree will surely live, and grow a beau- 
tiful and symmetrical top. 

TiMOTHv Whkelek. 

386. HydrocarboDi and Catbohydralcs. 
Tbe former term is applied to compounds 
tbat bave culy the elements in tbe name, 
bydrogen and carbon, such as petri^leum 
and its many constttucnts or derivatives. 
The latter term, as its composition de- 
note?, include compounds of carbon and 
tbe two elements, hydrogen and oxygen, 
these being usually in the proportion in 
which they exist in water. Such are 
starch, sugar and cellulose. It is a trifle 
nnfortanaie that hydro in the lirst. refer- 
nng only to hydrogen, is so much like the 
termination of the second, which refers to 
water, — a reference which we know well 
In tbe term hydrant, tbe fire.pluK in the 
streets. Chemist. 

387. Pink Cknrcr. I hope someone will 
answer G. J.'s question. Hereon Long 
Island, it comes under Gray's two stars, 
in bis subdivision of Trifolium, but dis- 
agrees wi:h the only description it ap- 
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proachea, tbe T. reBexum, Buffalo clover. 

Si; BUR HAN. 

388. RoUnt. It seems impossible thai 
robins bear "movements of worms be- 
neath the snrface of the ground." The 
turning of the head, as we do in listening, 
may be only that the bird may see twtter, 
his eyes beliig in the side of tbe head. My 
observation is that he strikes for an angle- 
worm only when It is so near tbe surface 
tbat be can instantly pull it forth. Be- 
sides, he seems to be watching for and 
Stfltlng various surface insects, not alone 
for ground-worms. F. 

389. AntoaioUa and Honn. Yonr 
querist "Mechanic" happily got ahead of a 
movement, within a month past, to have 
arenas wht re horses can be brought to ac- 
custom tbem to automobiles, Rrit the sight 
of these, then their slow motion, then fast 
motion and noise. Phaeiok. 



^rreiTt)1enttoD[ 

Trloka wltb » Oaa Jet. 

Get a piece of glass tubing and heat it 
in tbe flame, then draw oat tbe heated 
part ^ntit you have a tnbe as small ns a. 
pin. Break it off at its smallest part and 
yon bave a pinhole burner. Get a piece- 
of rubber piping, which yon must attacb 
to an ordinary gas jet. tbe other end to- 
the thick end of tbe glass tnbe. Wben 
the gas is forced through and lighted it 
will bum in a long, thin Dame. 

If tbe room is quite free from draughts 



Twenty-thitd street. 
New York, east of Broadway, is tbe local- 
ity of optical and auditory goods. A 
search there revealed n<jthing In the way 
of Improved ear trumpets, except a small 
contrivance, somewhat like a telephone re- 
ceiver, with the ear-end closed and per- 
forated with holes. It does not aid my 
bearing, save that it gives a curious loud 
barking effect to one particular note when 
a speaker strikes tbat note. It is worth- 
less to me. though It cost several dollars. 
Contrivances to be inserted in tbe ear. out 
of 'sight, are advertised, but I have not 
faltfa enough to experiment with tbem. I 
paid a good fee to a specialist doctor to 
examine Into tbe cause of my dealness 
and to prescribe, but no good resulted. 

393. Ftecklet. I would say theie is no 
•■rercedy"; it is the cause that should be 
removed. The canse is bad blood, and 
bad blood is caused by bad diet. A fruit 
and grain diet (vegetarian) will remove 
tbe freckles, and restore sleep. 

Timothy Wheeler. 

3M. T"tO'»H*T Mucb appears in health 
journals on this subject, and many persons 
bave their little tricks and methods to in- 
duce sleep. Very likely that which is suc- 
cessful in one case has no eliect in another. 
Cne must keep in mind certain physiolog- 
ical principles,— first, to cultivate general 
health and so to restore the natural incli- 
nation to sleep; and. secondly, divert 
blood from the brain, sometimes by a light 
lunch that sends blood to the stomach, or 
exercise, or a bath tbat sends it to the 
limbs and general surface, or by dull read- 
ing tbat produces somnolence, Instead of 
anything that rouses tbe mind and quick- 
ens cerebral circulation. 

If there be circumstances that worry tbe 
mind, one can only endeavor to dismiss 
them by an effort of will, or by fixing the 
tboughls 01 Romelhiug pleasant, perhaps 
by mentally humming some cheerful song 
or hymn. Abstinence from sleep in the 
daytime, along with active habits, will go 
far to prepare one for sleep. Doctor. 



and all present are sileni, tuc n.ime wilt 
be steady, but if a watch Is held near, it 
wilt wabble and flare backand forth, keep- 
ing exact time with the ticking of the 
waicb. If you will call out in a loud voice 
it will leap to one side as though you had 
frightened it, and if you keep up a con- 
versation in a loud voice it will dance 
about as though in excitement. 

To make a gas jet speak, or to cause it 
to transmit sounds like a telephone, you 
must surround the pinhole burner with a 
tin tube having a small hole in one end, 
through which the burner projects a little 
way. The bottom of tbe tin tube must be 
made to connect with a speaking tutie, 
which may .be in another room or on 
another floor. 

Speak into the tube, no matter bow far 
away from the gas burner, and the sound 
has to escape through the hole through 
which the burcer projects and is. there- 
fore, forctd against the base of the gas 
flame, which is always more sensitive. 
The flame will take up the wave sounds 
and magnify them so that the words can 
be heard all over a very large room, and if 
you attach a phonograph trumpet to the 
burner the sounds will be still more in- 
creased in strength and loudness. 

To prove that it is really the gas that 
does tbe talking, turn cff the gas and in- 
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stantly the sounds cease, though the per 
SOD at the other end of the speaking tube 
continues his conversation. If you force 
the gas through a square of wire mesh, 
very fine and raised above the burner, by 
holding a lighted match above the wire 
gauze the gas will bum only above it 
making a conical flame. This, having a 
larger base than from an ordinary burner, 
is very sensitive. If you sing or play, 
whistle or talk on a level with this flame 
it will dance in perfect time and you can 
make it perform all sorts of antics by 
changing from whistling to singing, or 
from a funeral march to a two-step.— Sun. 



A Corioua Chinese Fiab. 

At one of the many creeks that make a 
network of the district round the mouths 
of the Canton river, and which forms the 
harbor of Macao, an odd Ashing industry 
is carried on by the poorest class of Chi- 
nese. Like the other branches of the Can- 
ton river, this creek brings down an enor- 
mous amount of matter in suspension, 
which is gradually but surely filling up the 
harbor. At low water lars^e expanses of 
mud flat are uncovered. There are miles 
of it, of a yellowish-brown tint, consisting 
of the soil of the country which the river 
traverses. With this is a considerable 
proportion of sewage and filth of all 
kinds from Canton or other large towns 
and villages, with that from the shipping, 
or rather boat population. This mud, by 
the way, is of marketable value, great 
quantities being dredged up by native 
mud* boats, and used at Macao and Hong 
Kong for cement- making. 

These mud-flats are the home of a spe- 
cies of goby of the genus Boleopthalmus, 
very nearly allied to the co called walking- 
fish. Periopthalmus. They are. like the 
mud, of a yellowish-brown color, mottled 
with darker brown, and spotted with a few 
bright blue markings on the upper part of 
the body and dorsal and tail fins. These 
gobies, like their allies, are soft-skinned 
fish, with exceedingly small scales, and 
average about five inches in length. The 
eyes are very close together, and on the 
top of the bead. 

When the tide is out, these fish lie on 
the surface of the mud in vast numbers, 
sometimes taking a series of little jumps 
like a frog, and at others moving slowly 
■by the aid of their fins, which they use 
like the flippers of a seal or walrus, so 
that they appear as if walking. When 
disturbed they burrow vertically into the 
mud. If in the water, they lie on the bot- 
tom, seldom rising much above it. They 
have a habit of raising and depressing the 
dorsal fins, especially when chasing one 
another. This goby is very fond of climb- 
ing on to a stone or mangrove stem, right 
out of the water, where it will stay for a 
considerable time. 

Hundreds of Chinese men, women and 
children, catch these fish when the water 
is low. Some of these people simply wade 
in the mud. which takes them ud to the 
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knee). They are furnished with baskets, 
made with a wide mouth and narrow 
neck, strapped on their backs. Most of 
them use a sort of mudsledge, which is 
merely a board four or five feet long and 
and a foot broad, slightly turned up at the 
front end, where a piece of wood or rough 
rail is provided as a hand-rest, or, to use a 
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bicycling term, a handle- bar. On this 
sledge they rest with one knee, whilst witli 
the other foot they propel themselves 
along the mud at a good pace, taking ad- 
vantage of all the little depressions where 
there is an inch or two of water, and everv 
now and then getting off the board and 
groping for the flsh in the mud. with both 
hands up to the elbows. — Science Gossip. 
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Table of Ores of Bconomlc Importance. 
Mineral Resources of the United States, 
1901. United States Geological Survey, 
contains a table of ores of economic im- 
portance, showing percentage of metal 
contained, by Dr. Edmund O. Hovey. 
This table has been compiled from several 
authoritative sources, the ores under each 
metal being arranged in the order of 
mineral species given in Dana's S3rstem of 
Mineralogy, sixth edition. In a mining 
region, says Dr. Hovey, one often hears 
ores spoken of as running 90 per cent 
lead, 80 per cent, zinc, and so on, when 
the purest crystallized minerals do not 
contain such amounts of the metals. One 
column of the table shows the highest 
possible percentage of metal in the vari- 
ou<« ores, and another column indicates 
the corresponding amounts of metal in the 
short ton (2,000 pounds) of pure ore. 
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Inheritance of Ck>lor in Pointer Doffs. 

Sir Francis Gal ton proposed in 1889 a 
statistical law of heredity applicable to 
bisexual descent Briefly stated, it was 
that one-half of the offspring's character- 
istics are derived from the parents (an 
equal amount from each), one-fourth from 
the grandparents, one-eighth from the 
great grandparents, one-sixteenth from 
the great-great-grandparents and so on. 
In 1897 Galton tested the hypothesis by 
the consideration of a single color charac- 
teristic—the condition of being tricolor or 
non -tricolor— in Bassett hounds. The 
work has lately been repeated with data 
obtained from the American Kennel Club 
stud books by F. £. Lutz and £. B. Meek. 
The dogs considered were 300 pointer 
dogs, of which 600 parents, 1,367 grand- 
parents, 1,361 great-grandparents and 978 
great-great- grrand parents were known. 
The results showed an almost perfect har- 
mony in each instance between the facts 
and Galton's hypothesis, the greatest real 
deviation beinc: only 1. 1 per cent. 



The Home Aquarlttin, aad How ti 
Care for It. A guide to its fisbes. other 
animals and plants; with many fllostra- 
tions. By Eugene Smith. Pp. 213- L 
P. Dutton & Co., New York. $1.90, net. 
An interesting and useful work, the antbcc 
giving the fullest directions as to the coo- 
struction of the aquarium, which is always 
a source of pleasure and instruction in the 
home. Those who contemplate the estab- 
lishment of an aquarium, as wdl as those 
who need a handbook, will 6nd this work 
valuable. 

The Book of Orchids. Handbooks of 
Practical Gardening VIII. By W. H. 
White. F.R.H.S. Edited by Harry Rob- 
erts. John Lane, London and New York. 
1902. Pp. 118. With eleven full- page il- 
lustrations. While forty or fifty years ago 
orchids were almost unknown in this coao- 
try, widesnread attention is now given to 
this peculiar member of the vegetable 
kingdom. Mr. White, having had such 
wide experience at orchid growing in Enj;- 
land, is able to give most excellent advice 
and reliable directions for growing, wfaidi 
he does in this excellent little book. The 
excellence of the illustrations and the 
good quality of the paper on which it is 
printed adds to its charm. 

Meteorite Studies. L Geological 
Series, VoL I to II. By O C. Farringtoo, 
Ph.D., Curator. Department of GeoloKj. 
Field Columbian Museum, Chicago. Four 
full-page plates and six text figures: pp $2. 
Fully describes various meteorites in the 
possession of the museum, giving com- 
position, locality in which found, and 
other data of extreme interest to mineral- 
ogists. 

A Contribution to the Ichthyology 
of Mexico. Vol. Ill, No. 6. Pp. 64. By 

S. E. Meek. Assistant Curator of Depart- 
ment, Field Columbian Museum. Based 
on a collection of fishes made in Mexico 
during April, May and June, 190T. The 
more important river systems were exazh 
ined. chiefiy with the view of discoverinf 
the southern range of our North Americas 
ichthia fauna, and the northern range d 
the South and Central American faunas. 
Eighteen finely executed plates. 

"Wireless." The latest thing in sdr 
ence always interests Rudyard Kipling. 
His story in the Fiction Numl>er of Scrib- 
ner's has for its setting a house on the 
Coast of England where Marconi experi- 
ments are taking place on a cold winter 
night and they are listening to the battle- 
ships of England talking back and forth 
through the air along the Channel. 

Strange Story of a Mookey's Pnw. 

A dried monkey's paw, a talisman, is the 
pivot upon which turns the plot of a weird 
and unusual story in Harper's Maganne 
for September— "The Monkey's Paw." by 
W. W. Jacobs. Mr. Jacobs is best knows 
by his humorous stories of English set- 
faring folk. 



SEFTEMBElt. 1903 



POPULAR SCIENCE NEWS 



A Few Seasonable Nature Books 
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-*" Sckibner's Sons in connection with a year's subscription at very reasonable rates. While these offers are 
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this opportunity while it lasts. 
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With a year's subscription to Popular Science News, }2>oD 
aiven MS a premlnm for two new subscribers, or one 
«iew subscriber and fifty cents additional. 
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HARRIET L. KEELER. 

with 178 Full-page PLatei, from Photo- 
graphs and laS Text-Drftwtng:. 
12.00 nr/. 
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THE FAMOUS BOOK BV ERNEST THOMPSON SETON. 
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Being a True Account of the doings of Four Quadrupeds 
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SOtti One Theueand. 
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Practical Talks 

By An 
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HAROLD JACOBY 

Adjunct Professor of As- 

Universlty. 

With Eiihl Fall.Pa|C 
IllastratUiis. 
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HOW TO KNOW 

THE WILD FLOWERS 

MRS. WILLIAM STARR DANA. 

60th One Thousand. 

With 48 Colored Plates and no Full-Page Illustrations. En- 
larged, re-written and entirely reset. 

It Is so exactly the kind of work needed for outdoor folks who 
live in the country bat know little of (ystemailc botany, that 

Witb a year'd subscription to PoptrLAS Science News, }o.00 
Seat as premium for two new subscribers. 
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VarlabUit7 of Solar Badtatlon. 

It wonid seem at first sight a simple 
tbiDg to show wfaetber the sun radiates 
more at one time tbao at aaoiber b^ a 
direct exposure of a suitable actlnometer 
daring a terra of joais. This baa been 
doDC in several instances, but so far as I 
icDow nltb a wholly nnconvincing result. 
While large BoctuaiioDs in the curve are 
evident, any coniKctfon between them 
and the ii-year* sun-spot period, whose 
maxima occurred In 1SB3 and 1894, is bard 
to recogniie. The obser\'eT at tJie earth's 
surface sees the sun much as a fish at the 
bottom of tbe lake sees the clouds. More 
than one balf of the sun's radiation which 
teaches tbe outer layers of tbe earth's 
atmosphere Is reflected or reradiated away 
or IB absorbed wiibln tbe atmosphere, and 
falls wholly to roach tbe earth's surface, 
except as beat produced by absorption, 
and communicated chiefly by convection 
and precipitation. The atmosphere is 
constantly varying In its transparency. 
These changes are chiefly caused by 
water vapor, water globules, and dust be 
coming more or lesi abundant, and are to 
great that even the largest depressions in 
the curve of actinoracter results migtt 
easily be thus caused. Recent unpub 
lished spectrobolomccrrc studies at ihe 
Astropbysical Observatory show tbat on 
two apparently equallv clear days, near 
tbe middle of March, 1903. with equal alti- 
tudes of tbe sun, tbe difference in tbu 
absorption in the well-known visible and 
infra red water-vapor bands alone was 
such as to cause a difference in the solar 
radiation at tbe earth's surface of ■;%. 
Changes far In excels of this occur from 
ibe same cause between spring and sum- 
mer. 

Without spealdng too confidently in a 
matter of such difficulty. 1 am inclined to 
think that regions of the solar spectrum 
exist whose transmis^ibility in the atmo- 
sphere may bo closely determined and in 
which spectral actinometry may be car- 
ried on, even at the earth's surface, in 
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such a way as will determine satisfactorily 
whether the emission of the sun has an ii- 
year period or not It may be of interest 
to add that spectrobolometric observations 
of this kind are now in progress at the 
Smithsonian Astropbysical Observatory. 

These new views then, like all their 
predecessors, point to the comple<ity of 
tbe sun, and tbe uncertainty of deductions 
t>Bsed on our present knowledge. At the 
same time tbe probability of a vital con- 
nection between tbe solar changes aad 
matters of great Interest upon tbe earth 
has been more and mure confirmed within 
thelastthirtvyears.— C. G. Abbot. Month- 
ly Weather Review. 
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Automobiles in the Desert. 

Sir Rudolf Slatin, on his way from Cairo 
to London recently, passed through Vien- 
na, and was there interviewed on the 
prospects in the Soudan. What he said is 
commented on at length by the serai- offic- 
ial Austrian organ, particularly the part 
of the interview dealing with the introduc- 
tion of motor cars. Sir Rudolf said in 
part: 

Vast tracts of fertile country and miner- 
a.1 lands are now comparatively valueless 
because no facilities exist for bringing the 
products to a market. I believe that the 
introduction of automobiles would prove 
hijsrhly beneficial. Many parts of the 
country are already perfectly adapted to 
such traffic, and where it is necessary 
roads could be made without great ex- 
pense. Automobiles, strongly built, and 
capable of carrying goods in fairly large 
quantities, would affotd an excellent sub 
stitute for railrays at a fraction of cost of 
the latter. Machines with a high rate of 
speed would not be required — strength 
and capacity being the chief essentials. 
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Oldest and Newest Locomotives. 

A strange contrast is offered by the old- 
est and the newest locomotive in the world. 
The former, built by Stephenson in 1822, 
after eighty years continuous service, is 
still working. The weight of the engine 
is 15 tons, and it has a haulage capacity of 
about 129 tons at a speed of 10 miles an 
hour on a level track. It will soon find a 
permanent resting place at the Durham 
College of Science, where it will be pre- 
served as an example of early locomotive 
construction. 

The newest loconiotive is the New York 
Central Co.'s new tandem compound, No. 
2399. recently built at the Schenectady 
Locomotive Works. It has taken 108 
loaded cars from De Witt to Albany in 
eleven hours. The cars were loaded with 
4, 500 tons of freight. The increased pow- 
er of this locomotive is gained by the use 
of steam four times, one compound cylin- 
der placed ahead of the other, hence the 
name, "tandem compound." 

Nile Dam Finished. 

It is announced that the last coping 
stone of the Nile dam at Assouan was laid 
on July 30th. 

The Nile reservoir, for which the great 
dams at Assouan and Assoiut have been 
constructed, will enable wide tracts of 
land to bear two crops a year instead of 
one, will bring waste districts into tillage, 
and will greatly increase the area of sugar 
cultivation. The reservoir will supply 
1,000,000,000 cubic meters of water an- 
nually. The dam at Assouan is i]^ miles 
long. It is pierced by 180 opening?, 23 
feet side and 7 feet wide, which have steei 
sluice gates. 

Continuous employment on the Assouan 
dam has been given for the last eighteen 
months to 16,000 operatives, 90 per cent, 
of whom are Egyptians. 
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SEPTEMBER 
IN THE 
ABIRONDAOKS 



No finer place in September can be 
found than the Adirondacks. The air 
is cool and bracing, the fishing fine, 
the scenery ueautifal, and they can be 
reached in a night from Boston, New 
York or Niagara Falls. All parts of 
the Adirondacks are reached by the 

NEW YORK CENTRAL LINES 



A copy of No 20 of the "Four-Track Series," "1 he 
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for one of our i4K. Fountain Pens. Postage paid. 

DURYEA CO., Mflg. Jewelers, 32 Maiden Lane, New York City. 



FOR THE 
FERN STUDENT 



The Fern Bulletln.-Every issue con- 
sists of 32 pages with froDtispiece por- 
• trait of some prominent botanist. Con- 
tains all the latest information about 
ferns. 75 cents a year. Sample free. 
Vols. 6, 7, 8 and 9—75 cents eacb. 

Our Ferns in Their Haunts.-Every 

native species illustrated, and all the 
facts in its life history given. 340 pages 
of text. An illustrated key for identify- 
ing and a very full glossary. 225 illus- 
trations. Sent postpaid for $2.32. 

Fern Collector's Buide.-wbere to 

find and how to identify ferns, with a 
chapter on collecting and herbarium 
making. Contains uu Illustrated key to 
the genera and a check* list of the ferns. 

Of a size to be conveniently carried into 
the field. Cloth, 50 cents. Address 

WILLARD N. CLUTQ & CO., 
Publishers......... BINQHAHTON, N. Y. 

A Novel Calendar Watch. 

It not only tells the time like ordinary 
first-class watches, but also tells the day of 
the week, day of the month, the month, 
'and changes of the moon, as will be seen 
by the accompanying illustration, which 
snows the exact size. This is a beautiful 
watch, with porcelain dial and black 
oxidized steel case, the fashionable new 
material. It is an elegant and reliable 
timepiece in every way, stem wind and 
stem set, and is guaranteed. It usually 
retails at $12.00; but we will deliver it for 
a limited time to any one for $8.oa 




New Color Photoffraphy. 
Mr. Henry E. Koch, of the biological 
department of the University of Cincia- 
nati, has recently made a discovery which 
places color photography upon a scientific 
basis. He has found that certain aniline 
dyes with which a sensitive plate or paper 
may be impregnated are sensitive to the 
light which changes the silver salts; the 
aniline dye changes to the color of the 
object which is being photographed. The 
natural color thus reproduced in the plate 
or film may be rendered permanent by a 
fixing process, in the same way that the 
black and white. picture in the silver salt 
is rendered permanent by the fixing bath. 



A New Fuel. 
A process has been introduced in France 
for making briquettes of garbage. The 
refuse of the abattoirs, fish markets, etc., 
straw, paper and the like is cut fine and 
mixed with tar and naphtha. The mass 
after being kneaded is dried and pressed 
into briquettes, which it is claimed will 
burn brightly, giving off a slight odor of 
gas, and engender heat slowly. 
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attractive grounds, gives principles mak- 
ing success certain m landscape or horti- 
cultural work. All subjects are treated in 
a masterly manner, and in a fascinating 
style well calculated to create a greater 
love for nature and her beauties. It is 
full of flower lore. 
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"It is one of the most beautiful and interesting publications yet attempted in this direction. It 
has other atti actions in addition to its beauty, and must win its way to popular favor. I wish the 
handsome little magazine abundant prosperity."— C^<7J. R. Skt'nner^ State Supt.^ Albany, N. Y, 

*'You have certainly hit upon a method of reproducing natural colors with remarkable fidelity 
to nature."— Z?r. Elliott Coues. 

"Your magazine has certainly had a phenomenal success, and it is entirely worthy of its cor- 
dial reception."-/. A. Allen, Editor ''The Aukr 

"Most of the pictures are astonishingly irood. I like them so well that I shall put them up on 
the walls of my rustic retreat, 'Slab Sides.' " -John Burroughs. 

"When one considers the low price at which you sell Birds, the number and excellence of the 
plates are surprising, and I trust that your efiForts to popularize the study of ornithology, may meet 
with the success it so well deserves."— 7^. M. Chapman, Associate Editor "'The Auh." 



* A bound volume of Birds and Nature may be substituted for the ten back numbers. 

A sample of this magazine and of The Child Qarden for a dime and 
two pennies- 1 2 cents in stamps. Send for catalogue. 

A. W. MUMFORD, Publisher, 203 Michigan Avenue, Chicago. 
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\niinai Illustrating Caterpillars Wanted 



R some time past there has been .a 
growing (Jemand for PRINTS and LAN- 
TERN SLIDES from my collection of 
ihotographic negatives. These latter 
ire upon a constant increase, both in 
lumber and variety, and include a large 
;eries of ANIMAL STUDIES from life; 
Indians; art; nude studies from life for 
irtists and sculptors; and other subjects. 

To Meet this Demand 

■and to supply educators, illustrators, lecturers, and authors with every 
kind and class of illustration and lantern slide, I have employed some 
skilled workmen and colorists, and am now prepared to furnish anything 
in this line. 

Ccloriag slides from nature under my own snpervJsioD carefully attended 

to. and fine work promptly furnished at reasonable rates 

Expert work for the courts and detectives. Manuscripts edited and illus- 
trated; nodes from life; drawings of all kinds; copying by pbotograpby, 
etc., etc., done tvitb care and dispatch. 
Address all communications and orders to 

Dr. R. W. Shukeldt, 

50a West I4and Street, New York City. N. V. 



KoR Sale. 

Hloeral Collection of over 800 Epecimens, 

including over 300 species. 

Also one wall display cabinet. 3-6x66, 

and one eighteen drawer cabinet. 

J. F. R. Boniface, Morrirtown, N. J. 
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IjlOR obvious reasons -'quail on 

F- toast." as strictly an Ameti- 
caa diib as tbe Thanksgiving 
tnrkey, no longer satiates the 
taste of the Epicurean save 
on rare occasions. Not that 
he has grown more fastidious in his de- 
sires. Oh, nol But a shortage of the 
supply, together with a g^rowing recog- 
nition of the quail's economic Importance. 
bas led to more stringent legislation, 
which in many localities bas come none 

The orail, or "Bob White," as It is 
usually known, is tbe most proline, and 
tbe most widely distributed by nature, of 
our game birds. It chooses open fields 
adjoining some small thicket, whither it 
can seek refuge from attack, and is indig- 
enous in such locations throughout the 
United States east of tbe Mississippi and 
Missouri, excepting in Northern Maine 
and Florida, the Florida Bob White, a 
smaller and darker colored species re- 
placing it in the latter state. It is also 
found in Louisiana, Texas, Indian Terri- 
tory, Missouri. Kansas, and Nebraska; 
further, it bas proved by actual experi- 
ment capable of adapting itself to almost 
every state and territory in the Union. 
And with stringent game laws Its prolific 
nature would soon render it a familiar 
resident ; and old haunts now silent would 



THE QUAIL 

By BESSIE I.. PUTNAM. 

once agaiD resound to Its cheery note. 
One of the liist laws enacted for lis pro- 
tection was that of New York in 1791, 
imposing a penalty of 30s. for killing quail 
on Long Island or the city and county of 
New York. Six states now give complete 
protection to the quaiL In Rve of these it 
bas been recently introduced ; Wisconsin, 
where it was almost annihilated by ruth- 
less bunting, is now striving to make 
amends (or past neglect by total protec- 
tion. Forty other states and territories 
protect save during a stipulated period, 
which averages from two lo four months 
of the year. Killing for sale is strictly 
prohibited by a nnmber of states. Otbers 
aim to restrict by requiring, hunters to 
secure license, and by limiting tbe amount 
of game that may be bagged in a day. 

This last provision, however, in tbe case 
of the quail seems hut a nominal protec- 
tion; for the numt^er is in several Instances 
extended to 30 or 35 in one day. About 
forty states probibit its export to other 
states,— though a number of these make 
exceptions when birds are desired for prop- 
agation. While in certain sections the 
protection is still inadequate, the sitnalion 
is more hopeful than ever before. And 
tbe general arousing to the necessity of 
concerted action bespeaks tbe initiation of 
a movement which shall become as uni- 
versal as efficient. 



It is one of tbe smaller game birds, be- 
ing about. as long as a robin, but more 
plump. TBe "whole flock of young tut^ 
keys" reported by some little folks as seen 
on an autumn day gives a. very good im- 
pression of their appearance. The color 
of tbe male is browhisb on the back, 
throat almost white, and breast barred 
with black. The female is similar save 
that the throat is buff, and the black 
markings on the breast are less conspicn- 

In middle latitudes housekeeping be- 
gins in May or early June: and one of the 
pleasantest features of quail life is tbe 
conjugal happiness and equality mani- 
fested. The male shares the labor of nest 
building; and if any disaster befall his 
mate, he cheerfully and faithfully assumes 
the maternal duties by sitting upon the 
eggs and rearing the brood. 

The nest is simply a small cavity in the 
ground, filled in with dried grass or simi- 
lar material, and usually placed under a 
protecting arch of weeds or vines. The 
entrance is on one side. Tall meadow 
grass is not infrequently chosen as a nest- 
ing site, and the mowing machine proves 
too often a destructive agent 

The eggs vary in form from round ovale 
to subpyriform. and are of a dull white. 
slightly glosiy, and unusually strong and 
thick-shelled, considering their sice. Prom 
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13 to i8 eggs are deposited before incuba- 
tion commences. A standard aatbority 
stales tbat he bas found as many as 37 
eggs in a single nest, doubtless the joint 
prodact of two or three quails. These 
were neatly and rcgnlarly arranged in 
tiers, with the smaller end of each egg 
pointingdownward. In the Middle States, 
where two or three broods are raised in a 
season, the clutches are smaller than 
farther north, where but a single brood is 
attempted. The period of Incubation 
lasts 34 days. It has been stated that If 
disturbed before completln,^ the entire 
clutch, they desert; but after incabation 



has commenced they will remain. The 
last part of this rule does not always hold 
good. The writer recalls a uest disturbed 
by the mower; and though the eggs were 
almost ready to batch, and those not 
broken were at once restored, tbe old 
birds refused to reluru, 

Tbe newly hatched birds are at once 
prepared to leave the nesL If surprised, 
the old bird at once feigns lameness, flut- 
tering about, seemingly within reach ol 
the intruder, yet always just eluding any 
attempt at capture. Obeying the matern- 
al warning, tbe little ones at once bide in 
the weeds or grass, and wben tbe old bird 
has withdrawn tbe invader to a tafe dis- 
tan'Je from her brood, her crippled flutter- 
ing is suddenly transformed into a strong, 
well aimed flight. 

It is stated tbat while she is batching 
her second clutch, her mate takes charge 
of tbe first brood, and in autumn the en- 
tire family may be seen most happily re- 
united, and subsisting on various seeds, 
grain, acorns, etc. 
"It was autumn, and incessant 
Piped tbe quails from shocks and sheaves. " 
This realistic picture is given by Lini?- 
fellow; and most miserly is be who would 
not willingly accord to these beautiful . 
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gleaners the grain left in tbe stubble. 
Early In the season the young feed almost 
exclusively on insects. Tbe quail is fond 
of the moth which produces the cut-worm, 
and is one of tbe very tew birds which 
will devour the potato beetle. Hence its 
services In sul>duing these two pests are 
worth many times the grain tbat it con- 
sumes. 

The parental pride of the quail in the 
vocal attainments of its offspring was 
thus forcibly impressed upon the writer in 
a way as amusing as Interesting. On 
riding past a thicket one day, we were 
greeted by tbe clear, hell-like notes of 
-Bob White." "Bob Wite" came in a 
thin, cracked voice from the other end of 
tbe bt. Clearer, more distinctly, was re- 
peated the call of tbe instructor, yet the 
echo was little better than before. Again 
and again was the lesson repeated, patience 
and precision on the one side being sup- 
plemented by persistence and earnest en- 
deavor on the other. But as we slowly 
drove out of bearing the musical e*nunci- 
alion of tbe parent and the comical An- 
glicism of tbe little one, who persisted in 
omitting the sound of "b" from his 
"White," kept ringing in our ears. 

Heavy snows often prove very disas- 
trous, burying entire flocks; and if, aa 
frequently happens, a crust of ice ulti- 
mately covers it. they are caught as in an 
avalanche, from which they never emerga 
When the snow is so deep as to cover 
their seed supply, they frequently resort 
to the orchard, nibbling at stray frozen 
apples tbat may be left clinging to the 

At such times they are also frequent 
visitants in the farmyard, and if grain is 
thrown out they soon learn to await feed- 
ing time with as much precision as domes- 
tic animals, eating like young fowls, if a 
sudden movement is made, however, they 
take wing as if by preconcerted action, to 
return in obedience to the promptings of 
hunger. So tame do they sometimes be- 
come that more than one farmer has been 
deluded into the idea that ttaey were really 
domesticated. But with the return of 
genial weather they invariably return to 
their wild life. 



LOB8TBBS AND TBBIB BABITS. 



■Dark Light." 
Some five years ago M. Le Bon an- 
nounced that when light fell on one side 
of certain bodies— a thin metal plate, for 
instance — the other, unilluminated side of 
the plate gave out non luminous radiations, 
which were later shown to be identical 
with cathode rays and which are now be- 
lieved to be made up of elements of atom!? 
carrying an electric charge. Tbe radi- 
ations are analogous to the X-rays and to 
the lays of radium, and traverse thin 
plates of metal freely and discbarge elec- 
trified bodies in their path. Similar 
efHuvia are produced in a great number of 
chemical reactions, and the phc 
is, in fact, one of the most co 



Pacts concerning the physiology and 
habits of lobsters form a very recent con- 
tribution to natural history. These crea- 
tures, in spite of the exquisite vermilion 
hues with which they are tinted, by boil- 
ing, are among the ugliest found in tbe 
aquatic world. Pause to examine one for 
a moment. Its head, with the fourfeeUrs 
close to its eyes, is joined to its body by 
an enormous throat from which project 
ten arms, the two front ones bearing sticb 
huge claws that their weight a mounts to 
one quarter, sometimes one-half of tbe 
entile avoirdupois of the animal. Its ab- 
domen is provided wiih a number of swim- 
merets, or hair-like filament.-^, the anterior 
portion in the female ending In a bro«d, 
paddle shapea tail, white the whole body 
is covered with an exceedingly hard shell, 
which, nevenbeless, is perforated wUh 
minute pores through which sensation is 
conveyed. 

The average length of a full grown 
female measures from eight to twelve 
inches, though in some isolated cases a 
length of fifteen and even twenty incbe* 
is attained. Their average weight is 
twenty-five pounds; the largest specimen 
on record, captured off Sandy Hook, in 
1897. having weighed thirty-five pounds. 
The peculiar substance with which the 
eggs are coated assumes, after contact 
with the water, tbe quality of adhesive 
glue and fastens thero tight to the animal's 
swimmerets, on which tbey are carried fur 
ten or eleven months, their condition be- 
ing denominated as "berried lobsters^" 
Wben they hatch the young leave their 
mother entirely, to enter upon an inde- 
pendent existence. In fact, the waving 
of her swimmerets serves to drive them 
from her aide, as testified by ibose wbo 
have witnessed the hatching process. 
Precarious indeed is tbe life of lotjster 
fry! As soon as it Is bom it sheds its en- 
entire cuticle as well as the lining of its 
digestive apparatus, an operation which 
costs the lite of myriads of tbe species- 
Those thai survive manifest a decided 
love for sunshine, coming from their noc- 
turnal retreat in shallow waters to bask in 
its rays all day at the surface. 

At tbe end of about five days It is re- 
quired to submit to the process of molting 
again, and at the end of five mote it casts 
off its integument for tbe third time. 
During the first three or four months it 
molts ten times, the operation becoming 
less frequent with age; until, with adnlts, 
molting occurs only once in two years, as 
several months are required for tbe hard- 
ening of each new shell. As freshly-laid 
eggs are seldom found on a soft shell 
lobster, tbe reason why spawning takes 
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place but once in two feacs is readily ex- 
plained. When five years old a lobsier 
bas reacbod matarity. and has cast lt« 
sbell about twenty- live times. The reason 
for tbis pbenomenoa oC molting ts easily 
found in the fact that each new shell, be- 
ing composed of a dead substance ex- 
creted by the skin, admits of no increase 
in sixe and has to be discarded by the 
growing an i mil. 

At the end of the fourth molt, fry lose 
their swimming organs but still remain at 
the surface of the water, propelling tbem- 
■elves forward by means of their tiny 
swimmerets. At this time their eyes are 
enormous. When tbe next molt occurs 
sxplmming is abandoned and the tiny, but 
full formed lobster goes to tbe sea bottom, 
there to spend the balance of its 



dineR upon it at leisure. 

The eyesight and bearing of lobsters 
are both very dull, but these deficiencies 
are more than compensated by thetr ex- 
treme wariness. No matter bow hungry 
he may be. the creature will crawl round 
and round about a trap examining it with 
the utmost suBpicion, till tbe bait becomes 
so tempting as to conquer his timidity. 
In winter he burrows in the mud. digging 
the bole with his tail and, when interrupt- 
ed in his work by an occasional stone, 
lifting it out with bis claw. As many as 
five lobsters have been foand In a single 
hibernating bed; and it is amusing to see 
them, when tbus surprised, throw tbem> 
ael^'es into an attitude of defense like a 
human boxer, and strike out savagely 
with their powerful claws. 



LOGSrER (KOMAKUS AMKBKJANUS}. 



Assaming at once tbe habits of an adult, it 
hides itself among piles of stones near the 
shore, coming forth only by stealth in 
search of food. Sometimes its place of 
refuge is an empty conch shell, In whicb It 
bids defiance to the entire host of pre- 
dacious fisb. 



So 



■- its c 



nibal 



that it Is safe to estimate the survivals 
from their destruction at two out of every 
ten thousand hatched. A very funny 
trait of young lobsters is their "shamming 
death." Whether the involuntary effect 
is fear, or a state of calalepay, has not 
been decided, but often when annoyed by 
a stick or an investigating hand, they will 
roll over, straighten out and lie still with 
their limbs as stiff as if paralyzed. 

On the sea bottom the lobster is perfect- 
ly at home, for buoyed up by his native 
element, and assisted by the waving of 
bis swimmerets, he no longer feels the 
oppressive weight of bis body and huge 
clawF, but moves about on his slender 
legs in a very lively manner, devouring 
all tbe dead fish be finds and, when disap- 
pointed in bis scavenger labors, biding 
himself in a rocky crevice or a bancb of 
seaweed till some unlucky victim, such as 
a flounder, a crab, or a clam, comes with- 
in reach, when he deals It a deadly blow 
with bis club claw, and, seizing it with his 
pincer shaped one, holds it fast while he 



One of their most extraordinary feats is 
that of shooting backward tnrough tbe 
water. The ancient writer, Pliny, de- 
nominates lobsters as locuslte (locusts of 
the sea), because they could spring out of 
sight, tall- fore most, in an instant. An- 
other means of self-defense which they 
possess is that curious power of detaching 
one leg at pleasure, leaving tbe member 
behind in the hands of the outwitted fish- 
erman. They also have the faculty of 
reproducing these lost limbs, the rapidity 
of their regeneration depending, like the 
growth of plants, upon temperature. Un- 
der favorable conditions new legs will 
sprout in three weeks, while, if broken off 
in winter, they will not grow aglan till 
spring. 

"Berried lobsters" are considered a great 
delicacy for the table, their spawn con- 
tributing to make a very rich sauce. Tbe 
consequent wholesale improvident slaugh- 
ter of egg-bearing lobsters has caused tbe 
U. S. Fish Commission to give special at- 
tention to their artificial propagation, lest 
the species be exterminated. By present 
methods a large number of females are 
captared each year, and their spawn 
stripped ofiF their swimmerets with a dull 
knite. The creatures are then liberated, 
while the eggs are placed in glass jars 
through which a current of fresh water is 
caused to flow continuously by artificial 



means. Tbe period of incubation depienda 
upon tbe age of tbe eggs when collected. 
To give a smalt Idea of the gigantic plan 
on which this work is conducted by our 
government, I need only mention that as 
many as 150,000,000 were taken in a single 
year, ninety per cent, of which batched. 
So marked is tbe cannibalistic tendency of 
lobster fry when reared in captivity, that 
it has been found advisable to liberate 
them, as soon as possible after hatching, 
either in tbe vicinity of the grounds from 
wbicb the adults were taken, or to trans- 
port them to new localities. 

The geographic distribution of the lobs' 
ter on this continent is from Labrador to 
Delaware, a few stragglers being found 
on tbe coasts of North Carolina and Vir- 
ginia. In the United .States they are 
most numerous on the coast of Maine. 
while a queer variety known as tbe "spiny 
lobster." from a prominent spinous process 
on its back, is found on the Pacific coast. 
This species has no claws, like those of 
the eastern species. 

PAMILUB BIBD8 OF PnOBT BOUND. 

BY CARIIB H. CAKRETSON. 

II. 

Soon after the meadow larks begin tbeir 
spring songs, the rusty song sparrows 
iMelospiui melodia morphua) will sing 
nearly all day when tbe sunshines; if it 
rains, their wings droop and they look 
bedraggled and forlorn, and only chirp in 
a fretful way occasionally. Robins chirp 
and sing if the weather is not too disagree- 
able, and at sunset pour forth the sweet, 
tender notes of their even-songs from the 
tops of the young evergreens. The flick- 
er's loud "yarup" is also beard, soon fol- 
lowed by his hammering on the dead limb 
of a tree and bis rapidly repeatedly call of 
"quick, quick, quick." v;hich sounds as if 
. he wished to awaken all nature and hasten 
tbe arrival of spring birds and flowers. 
Our fiicker or red-shafted woodpecker 
<Colaptes cafer collaris) Is another notice- 
able western variety — flashes of red in- 
stead of yellow being visible beneath its 
wings and tail as the bird flies, and the 
patch on the cheek is red Iniitead of black. 
Gairdner's woodpecker (Dryobates pu- 
bescens gairdnerii) the western '"Downy" 
occasionally visits the trees about the 
house, but is not aa much at home yet as 
tbe flickers. As if in response to the 
flicker's call, the crows (Corvus Amert- 
canus), that gossip around tbe asb-taeaps. 
begin to caw as they fly past: tbe flock of 
Brewer's blackbirds (^olecophagus cyano- 
cepbalus), on the roofs, fill the air with their 
curious crackling and snapping notes; and 
the red-winged blackbird {Agelaius phoe- 
niceus). in the ruihes by the lakes, ■■fluiea 
his O-kalee." While in the gulches 
where the sun shines in the morning, tbe 
skunk- cabbages push their yellow hoods 
through the rich black mud, tbe pussy- 
willows shake oS their brown winter coata, 
there is a deligbtfut medley of bird- 
music that is quite distracting to one who 
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attempts to discern wbat songsters are 
contributing to tbe concert. The songs oC 
Vigors's wren (Tbryomanes bewickii calo- 
pbonus) and tbe song sparrows are heard 
at intervals, clear and sweet above the 
incessant twittering and chirping. 

The golden and ruby- crowned kinglets 
(Regulus satrapa olivaceus and R. calen- 
dula) keep repeating their monotonous 
but sweet little songs, as they search the 
branches of the alders and young ever- 
greens for insects ; and if they chance \o 
come near where you stand, they will 
pause a moment in surprise, look at you 
with their big, dark eyes, raise their 
pretty crests, as if in salute, and dash 
headlong into another tree. The jingling 
trill of the juncoies is frequently heard, 
and the oft- repeated "chick-a dee-dee dee- 
dee" betrays the Oregon chickadees (Parus 
atricapillus occiden talis) perched on the 
stalks of the thimble-berry bushes, pick- 
ing at the insect-galls, or carefully exam- 
ining the crevices in the bark of an old fir 
tree. Occasionally the harsh scream of a 
jay is heard, the robins scold and chirp as 
they chase each other about, and the 
winter wren (Anorthura hiemalis pacifica) 
scolds in the sauciest way, as it watches 
you curiously from a stump o» clump of 
brambles. Perhaps a flock of pine siskins 
(Spinus pinus) will rush down the gulch 
like a visible gust of wind, alight in the 
top of a big alder with a busy little flutter, 
and begin picking out the seeds— assum- 
ing all sorts of attitudes as they do so, 
some even hanging upside down on the 
bunches of cones. Although not a single 
bunch seems to escape them, they rapidly 
descend to the lowest branches, while the 
wings of the seeds fall in showers, and 
then with a twitter and a sudden swirl, 
the whole flock fly away to another tree. 

The beautiful cedar waxwings (Ampelis 
cedrorum) pay us a vii^it during the spring 
sometimes as early as February, and then 
disappear until summer, when the young 
birds are with them ; fluffy little creatures 
with mottled breasts, whose diminutive 
tails are nearly covered by the yell)w 
band which characterizes the species. 

As soon as the flowering currant (Ribes 
sanguineum) blooms, tbe lovely rufous 
humming birds (Selasphorus rufus) ap- 
pear: bright little aerial gems which dart 
here and there or poise before the droop- 
ing clusters of coral blossoms to sip the 
nectar. The tiny body of tbe male is a 
beautiful golden brown and the head the 
metallic green so common among hum- 
mers, but the wonderful display of colors 
on the throat and upper part of the breabt 
is indescribable. Appearing jet black in 
the shade, it flashes with the most gorge- 
ous shades of red, gold, copper, metallic 
green and deep orange when turned to 
tbe light; sometimes it is golden on one 
side and bright scarlet on the other, and 
the colors blend and change from one to 
the other like an opal, as tbe bird dans 
among the flowers, or sits on a twig, in- 
cessantly turning its head from side to 



side, as if conscious of the charming 
eflfect. Suddenly there is a queer an{;ry 
chirp, and you see a bright red flame in 
the air. which changes to a flash of pure 
golden light the same instant, as the bird 
dashes after a bumble-bee that persists in 
having its share of the honey. The 
female has a greenish back and lacks the 
brilliant colors of her mate. All summer 
they hover around the roses and honey- 
suckle, and sometimes build their exquis- 
ite little nest, so daintily decorated with 
lichens, in a crotch of a climbing rose or 
in the clematis about the veranda. 

April is a merry month, the white- 
crowned sparrows (Zonotrichia leucophrys 
nuttalli)are here, and sing untiringly from 
morning until night— and from night until 
morning, too, for they have a restless 
habit of. singing the whole, or a part of 
their sweet song several times during the 
night, even when there is no moon. In 
the sh^ter of the willows, where the ten- 
der, yellowish-green of the young leaves 
in the sunlight so nearly matches their 
own color, the yellow and lutescent war- 
blers (Dendroica aestiva and Uelmintho- 
phila celata lutescens) trill almost as in- 
cessantly as tbe white crowned sparrows 
sing. The beautiful violet- green swallows 
(Tachycineta thalassina) arrive, followed 
later by the bam swallows (Hirundo ery- 
throgaster). And the purple finches (Car- 
podacus purpureus calif ornicus) warble so 
sweetly all day long. The fruit growers, 
however, do not appreciate these sweet, 
pretty birds, because they nip off tbe 
cherry blossoms close to the stem and 
drop them on the ground. It does appear 
exasperating, but nature seems to have 
provided for them, as the trees are shroud- 
ed in blossoms, and when the cherries are 
ripe the branches droop heavily with their 
luscious burdens. The robins then take 
possession of tbe tress and help them- 
selves so freely that people consider them 
a nuisance too, and some kill the birds 
and destroy their nests, in spite of a law 
to protect them. But no doubt they eat 
enough worms and other fruit pests to 
more than compensate for the berries they 
take, and surely, *'the laborer is worthy of 
his reward." 

May brings the pretty willow goldfinch 
(Astragalinus tristls salicarnans) which is 
almost identical with the American gold- 
finch. Various warblers, conspicuous 
among them the myrtle warbler (Den- 
droica corona ta) and its western repre- 
sentative, Audubon's warbler (Dendroica 
auduboni), are seen on their way to the 
* 'prairies" where they spend the summer 
in the evergreens. There they flutter in 
pretty flocks about the trees, snapping 
their bills at unwary insects and the black- 
and-white butterflies so common among 
the young fir trees. The sweet song of 
the russet-backed thrush (Hylocichla ustu- 
lata) is heard; and the snowbirds, white- 
crowned sparrows, bluebirds and robins 
all bring their hungry broods to the lawn 
for crumbs and worms. 



By the first of June from the tip-top oC 
the maples come the songs of tbe warbling^ 
vireos (Vireo gilvus) so out of proportion 
to the dainty bird's diminutive size. And 
as soon as it is dark the night hawks 
(Chordeiles virginianus henryi) begin their 
nocturnal wanderings in the air, uttering 
their weird c^ies, which, as the shadowy 
forms circle about in the twilight or drop 
suddenly to the ground, give one the un- 
canny feeling that they are disconsolate 
jspirits in search of something which they 
seem doomed never to find. Sometimes 
a sharp-shinned hawk (Accipiter velox> 
will cause a good deal of terror and ex- 
citement among the birds until driven 
away by tbe valiant swallows; and occa- 
sionally afi eagle is seen circlinfi: about 
high over head. 

All summer along tbe beaches the king 
fisher's (Ceryle alcyon) heavy rattle is 
heard as the birds fly from their nest boles 
in the high clay banks to the trees over- 
hanging the water, where they can watch 
for tbe fish they are so dexterous in catch- 
ing. Crows feast on mussels at low tide, 
often in company with the sea gulls; and 
ducks float about in groups of two or 
three, or large flocks swim by with ma- 
noeuvres as precise as a well organized 
military company. The black- throated 
divers (Colymbus pacificns) disappear in 
the blue waters of the Sound, and are gone 
so long you almost despair of ever seeing 
them agam, when up they bob here and 
there over the surface, only to vanish 
again in the same mysterious way. In 
shallow, secluded bays the beautiful blue 
herons (Ardea herodias) stalk aboat on 
their long legs, or stand on one. apparent- 
ly lost in meditation; while everywhere 
are the sea-gulls floating through the air 
without the least effort, circling around 
the steamers as they puff along and skim- 
ming low over the water to catch the 
bread thrown to them, drifting lazily with 
the tide, or busy feeding the young gulls, 
sunning themselves on the beach. 

The Oregon vesper sparrows (Pooecetes 
gramineus affinis) sometimes visit us for a 
while in the autumn - tbe pine siskins re- 
turn and eat the dandelion seeds and pick 
the aphides off the rose-bushes; the hawk- 
ing of wild geese is heard at night; and 
as tbe rainy season steals upon us, tbe 
voices of our home birds are bushed. 
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Nature's Skill. 
One of the scientists who superintended 
tbe work of making the model of the ex- 
tinct dinosaur for the Buffalo Exposition, 
said that considerable difficulty was an- 
ticipated in sustaining the huge armored 
skull in its proper position. But when 
the attempt was made, there was no diffi- 
culty at all. The lines of nature were 
carefully followed in making the model, 
and it was found that the parts about the 
junction of tbe head with the neck had 
been so nicely balanced, that a single pin 
at the base of the skull was sufficient to 
carry it. 
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POPPIES AND POPPY LOBE. 
BY LOR A S. LA MANCE. 

"They bloomed in a lovely garden, 
i A group of poppies gay ; 
^ In robes of scarlet and parple, 
Oh what so splendid as they ? 

So they shook their silken dresses. 
And spread their skirts out wide, 
And danced in the golden sunshine. 
In a flutter of happy pride." 

Like the rose and the pansy, the poppy 
has a personality of its own. It has all 
the languor, the passion, and the love of 
luxury of a child of the tropics. It seems 
to spring up from very gladness, laughs in 
the face*of,the amorous sun, gaily nods to 
the passing zephyr, and flutters its silken 
skirts as'tbough to say, **Pray. who is as 
gay as I ?" A brief and happy life, then 
off drop the shining petals, looking like 
butterflies as they float away witb the 
coquettish breeze that woos them only to 
drop them later, crushed and broken, in 
some forgotten spot. 

Little does the parent plant care for all 
this. To-morrow and the next day, new 
poppies will bloom, just as they did yes- 
terday and to-day. No devotee of fashion 
was ever gayer, or more thoughtless of 
the morrow. Yet we love this careless 
prodigal for its very faults— for its jaunty 
sauciness, its coquettish grace, and its 
warmth. Long may it wave, dance in the 
breeze, and flaunt its glories at each 
passer-by ! 

The poppy blooms in every garden ; its 
artificial counterpart nod| from the hat of 
the summer grirl ; poetry teems with allus- 
ion to its flowers, * 'silken red," or to its 
**juices' soothing balm;" poppies amid a 
tangle of weeds and grain, peep from the 
artist's canvas, or grace the pictured page. 
It is an old familiar friend, and as a friend 
we trace its pedigree for a little. 

Tbe poppy comes down to us as a culti- 
vated flower, from the haze of antiquity. 
Tbe Greeks held the poppy sacred to 
Ceres, and the goddess was usually repre- 
sented holding a poppy bloom in her 
hand. Mythology relates that when her 
daughter Proserpina was stolen from her 
by Pluto, tbat tbe mother wept day and 
night, until Jupiter took pity upon her 
and sent her poppies to eat, when sleep 
came to her eyelids and rest to her stricken 
heart. 

This indicates tbat the poppy was at 
first appreciated more for its opium than 
for its flower. This is further carried out 
by the fact that tbe oldest cultivated 
species is the common opium poppy, 
Papaver somniferum, that has been culti- 
vated so long before history begins, that 
its very birthplace has been forgotten, 
although it is supposed tbat it originally 
came from Persia. 

As this is yet a work-a-day world, the 
poppy is still grown more in field than in 
garden, more for poppy-seed oil and opium 
tban for its brilliant blooms. It is grown 
by the thousands of acres in Persia, Tur- 
key, Egypt, and India. In Bengal, a 
white-flowered species, P. officinale, is 



grown in great tracts. Dr. Hooker de- 
scribes such a poppy- field as ''a green 
lake studded with white water-lilies." To 
a limited extent they are raised as a field 
crop in various other localities, but they 
can be grown witb profit only where labor 
is cheap. Poppy-oil is made out of the 
seed.s, and is bland and sweet Artists 
use it in painting, and in southern Europe 
it is much used in cooking, just as olive 
oil is used. Opium, it goes without say- 
ing, is an even more valuable product 
This is produced from the thick, gummy 
juices of tbe seed capsules. 

This seed capsule that plays such an 
important part in the commerce of the 
world — and we might say in tbe vices of 
tbe world — is worth considering a moment. 
Tbe poppy seed- pod is every wbit as char- 
acterstic in its way of its parent plant as 
is the poppy blossom. Perhaps in all the 
realm of nature there exists no seed pod 
or capsule more odd. The science of 
botany tells us, witb dry precision, that it 
possesses **a globose or rounded ovate 
capsule opening by a circle of pores under 
a persistent stigma," but the child who 
has enjoyed the privilege of a country 
**up bringing" will tell you more grapbic- 
cally tbat *'it looks like great-grand- 
mother's sugar bowl, wttb little holes at 
the top, right under a crinkly little lid." 
Ah! how often ourselves, when a child, 
have we sprinkled our mud victuals from 
this same sugar-sifter of nature ! And if 
the make-believe sugar was of a far darker 
hue than the sugar of the grocer, it but 
the better matched the earthy-blackness 
of tbe mud cakes in which our soul de- 
lighted. 

But these capsules from which the opium 
of commerce is obtained, are no cbild's 
play. Nature herself declares tbat, by 
stopping up in P. officinale the most wide- 
ly grown opium poppy, the cunning little 
openings through which the children's 
make-believe sugar sifts. Nor is this the 
only change. In our own land the tallest 
of poppies rarely reach a height of three 
feet, and tbe seed-pods on tbe largest 
specimens are not above an inch in diame- 
ter through the thickest part of the capsule. 
But the poppies of the Orient, grown for 
untold centuries for their capsule juices 
alone, are veritable giants, growing six 
feet high, and with seed pods tbat vary 
from the size of a ben's egg to a man's 
doubled fist. 

A month after the flowers begin to 
open, tbe seed capsules assume this con- 
dition of aldermanic rotundity. All is 
bustle then in the poppy* field Early each 
morning, before the heat of the day, tire- 
less Hindoos pass from plant to plant, 
deftly scarifying each swollen seed pod 
with tbe nushtur, a jagged saw-like in- 
strument of iron. In a day's time enough 
juice has exuded through the wounded 
tissue to be scraped by other Hindoos 
with their sittoohas or scoops into the 
earthen kurrace, suspended by a belt to 
each operator's side. It is a slow, patient, 



almost endless ta<;k, and even when col- 
lected has to be subjected to other tedious 
and minute processes before the crude 
opium is ready to be taken to the god- 
owns or opium factories. The total prod 
uct of an acre of poppies is considerable, 
however, and hundreds of square miles 
are in poppy farms in oriental lands. 

It seems a pa-adox that the easy, care- 
less poppy should produce tbe moi>t im- 
portant drug in the pharmacopoeia, bat so 
it is. There is no other such a drug,— on 
the one hand, a boon to thousands of suf- 
ferers, giving rest and sleep, and freedom 
from pain; on the other hand, a bane to 
countless other thousands, dragging its 
victims down to the lowest depths of de- 
gradation, stealing from man his human 
soul, and leaving a mocking demon in- 
stead. Who shall say whether there is 
bound up in the congealed sap of tbe 
poppy-pdd, the most good or evil ? 

But to return to the poppy as a flower. 
Starting originally from P. somniferum, 
one of the two so-called opium poppies. 
and Papaver rhoes, the com poppy — a 
troublesome weed in Europe in spite of its 
picturesque beauty — with perhaps a fusion 
of other, but less known species, tbe mod- 
ern annual poppies are derived. Some of 
them are tall and coarse, but more of 
them have handsome flowers of peculiarly 
high lustre and rich, diversified colors, 
bronzy maroons, blood reds, scarlet-pur- 
ples, silver-pinks and violet-lavenders, 
while the texture of the most-admired 
sorts is as soft and thin as the finest silk 
tissue paper. All of this class are as easy 
of cultivation as any weed. Indeed, one 
of the latest fads, and this time a really 
sensible one, is to treat the poppy as a 
wild flower, sowing it thickly along wood- 
land walks or drives, or over grassy slopes 
that escape frequent mowing. Here they 
soon take possession of the ground, and 
give a bit of grace and bright coloring 
tbat adds much to the picturesqueness of 
the landscape. 

The Iceland poppy is a biennial species, 
and although introduced in 1759, is yet 
rarely met witb. The Iceland poppy is 
an illustration of tbe unreliability of com- 
mon plant names. It is not found in Ice- 
land at all, but in Greenland and Siberia. 
Lieut. Peary tells us that in the brief 
summer of Northern Greenland, the land- 
scape is golden with a carpet of this beau- 
tiful poppy, Papaver nudicaule, each 
flower the size of a silver dollar. So 
sturdy is their Arctic blood, that under 
cultivation they frequently bloom in No- 
vember and December. 

The most gorgeous of all poppies are 
the perennial ones, generally called Papa- 
vers or Oriental poppies, from their having 
been brought originally from the oriental 
shores of the East Mediteranean. 

If, as is said, the vileness of the poppy's 
breath will keep it out of Heaven, it is 
still good enough for earth, and long 
may it fill our gardens with its particular 
brightness! 
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Concluded. 
Tubes were used among the Plain In- 
<3iat)s(BCCor<Iing to Catlio aad Schoolcraft) 
by the medicine men for fucking evil 
-spirits and disease from tbc tx}dies of the 
sick. Cailin goes into considerable ''etail 
regarding flucb practices o( ihe Mandan 
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telescopes, a ratber large aaioe for a small 
object, although on a bright day they 
would be of some service Id looking at 
anything at a distance, by shutting oS 
mucb ol^ the light, and tbos allowing the 
pupil of Ihe eye to enlarge and take in 
more fully the details of the object under 
inspection. However, (esv observers class 
tbem as such. 

Pendants— This term may be applied 
to almost any of tbe articlas under discus- 
sion, but I propose to limit it here to the 
small, flat, rectangular specimens usually 
made of slate, and having a single per- 
foration near one end. When found with 
skeletons they are almost invariably upon 
the breast, and tbe marks of wear about 
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doctors. Suppose a person ran a thorn 
into bia foot and ihe sore had festered and 

become so inSamed that the subject was 
conRned to his tepee. The doctor, having 
previously provided himself with a grub 
worm, a cricket, or some other Insect, 
would visit the patient and carry oat, 
in the presence of the family, numer- 
ous incantations and ceremonies. As a 
last resort he applied the stone tube (which 
be drew trom his medicine pouch at the 
proper moment) to the wound, and after 
much gesticulation, be would spit out the 
grub or cricket which he bad previously 
concealed In his mouth. Of course, the 
family supposed that the worm was tbe 
evil spirit causing the disease. 

Since tbe tubes round generally through- 
out the Mississippi Valley are of the same 
form as those used among the Plain Tribes 
of historic times, it is not improbable tbat 
they were put to similar purposes. Many 
of them no doubt served as pipes, a stem 
being made of a small ceed, hollow stick, 
or bone from tbe wing or leg of a bird. 
Others show at their end the marks of a 
cord by which they had been suKpended, 
presumably from the neck of the owner. 
They have been called wtfistles, but such 
use is improbable, for any boy can emit a 
much louder and shriller whistle through 
his Gngers than ran be coaxed from one of 
these tabes. They have also been called 



selves Into insanity by trying to read the 
meanings of these scratcbea, which they 
persist In calling biert^lypbics. Possibly 
they had some meaning that we cannot 
now know, as ta the case of so much of 
the picture writing of the Indians; but 
any effort to make out a system of written 
language from such markings, is only a 
waste of time. Scores of fraudnlont pieces 
are in exislence, which the deluded owners 
cherish as their most treasured possessions. 
and any attempt to undeceive tbem is 
often resented as being almost In the 
nature of a personal insult. So long as 
tfaey are bappy it is perhaps as well to let 
them rest; but In justice to their reputa- 
tion for common sense, it is to be hoped 
that none of our readers will allow them- 
selves to believe In the authenticity of 
anything of the sort that is different from 
the well-known system of sign writing 
that Is In vogue among nearly all primi- 
tive peoples. 

The specimen? of this sort tbat I have 
found In mounds have nearly all been In 
such position as to lead me to the belief 
that they were worn on tbe breast. 

CsREuoNiALS.— Tbe most singular of all 
ornamental or ceremonial objects is the 
butterfly or banner stone. The word ban- 
ner means very little; butterfly is mucb 
more appropriate to their form. There 
are but very few whole butterfly ceremon- 
ials throughout the United States. Near- 
ly all of them are broken. Not one of tbe 
best-informed arcbeologists can tell yon 
positively regarding their use. I once 
heard an eminent archaeologist give the 
following explanation: and while it is 
largely theoretical, yet it is the most 
plausible of any I have heard advanced. 
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Tablets or Gorgets.— These are flat. He said that in prehistoric limes he be- 
generally four sided, but not often recian- lieved tbat each clan or tribe bad a special 
gular, being sometimes wider at or near totem or coat-of arras, as it were. He 
one end, or having the sides curved either said that as catlinite was a stone used 
inwardly or the reverse. Often they are among tribes in historic times In pipe 
rudely decorated with incised lines, and making; and that as It did not date back 
various persons have almost worried them- more than one hundred years before tbe 
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discov-ery o( America, some object or objects of slote, drilled through the center Bxttnct Bimd. 

aoroe material must have occupied its and sharpeoed at each edge; these have Now and then palaeonlologUls are able 

place; that at the time of La Salle's dis- often been called double-bitted axes, al- to obtain complete skulls, with the bom 

covety of the MisEissippi a large cailinUe though not one of them could serve as aa cores attached, of the extiact "IoDg'b<»ii- 

pipe was used by De Tonly as a symbol axe. The first strong blow would shiver U ed" bison, or buffalo, that roamed OTer 

of peace, and that whenever he exhibited into Eragmenta. Collectors having these the whole of North America before, dur- 

it in descending tbe Ulssissippi, the sym- objects in their cabinets would do well to ing, and at the close of the glacial eta. 

bol was both understood and respected, label them with an interrogation point, but the U. S. National Museum Is the only 



FIG 8.— "BIRD-STOhK." GRUHLKR COLLECTIOM, INDIANA. MATKKIAL, BANDED-SLATI. 

The authority said that this batterfly cere- for there is absolutely nothing positively institution that has been fortunate enongb 

monial was possibly used in prehistoric known regarding them, and speculations to secure a pair of horns of this antmaL 

times Hs an emblem of peace, or as a are vain. In fact, until the museum secured this 

mark of distinction observed by all the Bikd Stones or Totems. ^Tbe bird or pnir of horns palaeontologists regarded 

tribes of tbe Mississippi Valley- It could saddle stones are thought to have been such tbings as belonging to the realm of 

not be maintained, be said, that these worn as oinamenti on the topof the bead; the vanished. 

ceremooials were used exclusively by a the long bar amulets to have been worn Cold and ice. however, will preserve 
single tribe. Those of West Virginia, of upon the forearm. anything, and during his last trip to Alas- 
Ohio, of Kentucky, of Illinois and of The turtle shaped stones, idols, effigies ka Prof. Dall obtained these two horns 



FIG. g.— "BIRD stoneT uichigan. material, handed slate. 

Hicbigan are more or less tiike, and tbe and like things mark the totems of tribes, from a glacial moraine, wbere they bad 

other village materials of these localities their gods, etc. They belong more proper- lain in ice. snow, and freeting cold water, 

are vastly different The type is very ly in another class, and will not be de- perfectly preserved, from the day the aci- 

wldespread, and therefore he would at- scribed here. mal died centnnes ago, in the late qua ter- 

tach special signiticaDce to It This was •■ nary period, down to the present These 

his opinion; and the readers of Popular New A rcbSBolosical Society. tbe professor has given to the museum. 

Science News may accept or reject it. A new aTcbeeologlcal society bas been where they are sbortly to be placed on ex- 

Odd Forms.— There are pick-shaped founded in Berlin for the purpose of coo- hibition. Tbe old "long-horned" huflialo 

ceremonials, short stone tubes called ducting researches and excavations in was a larger aalinal than the modern 

beads, coffin-shaped SloneB, plummets, and Anatolia. Dr. Waldemar Beck, the ex- plains buffalo, and differed from tbe latter 

a host of other varieties whose functions plorer of Armenia and ancient Cappodocia, in the possession of horns as long as thote 

cannot even be guessed. There are broad has been elected president of tbe society, of an old-lime Texas steer. 
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VUNT lUPLBMBNTS IN OKLAHOMA. 

BY CHARLES NEWTON GOULD. 

An article entitled "Ancient Quanies 
in Kansas" was publisbed by the writer in 
Popular Science News In October, 1900. 
Tbe quarries tbere described are located 
some ao to 15 miles southeast of Arlcansas 
City, Kansas, either near Maple City or in 
th« Kaw reservation sonth of Norman. 
7he last locality mentioned is known as 
the Timtieied Mounds, and is situated on 
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attracted attention ever since wbite men 
have inhabited the country. Many tbeo- 
ries have been advanced to account for 
the phenomena. The stone piles bave 
been called mines, for tilicat ions, bouses, 
burial places and places of woisbip. The 
true explanation, however, seems to have 
been avoided. 

A little search among the broken Bint 
and limestone in these localities can 
scarcely fail to reveal the fact that much 



Territory, near tbe Missouri line. It has 
seemed reasonable to suppose that the 
tribes of the Plains came eastward till 
they reached the first limestone ledge that 
contained dint that could be quarried, and 
tbere stopped to Tasbion their implements. 
Nor was all the work done in tbe quarry. 
Many implements broke in tbe Rrst shap- 
ing. These form the -Tejects" found near 
the quarry pits. The partly finished im- 
plements were carried away to be finally 



a hill just east of Little Beaver Creek 
opposite tbe mouth of Myer's Creek. 

The geological boriion is not far from 
tbe base of the Permian, and near tbe lop 
of tbe Flint Hills. Indeed the ledge in 
which the quarries are located is tbe 
highest, in other words tbe most western 
edge in tbe region that contains flint in 
any considerable quantities. Tbe ledges 
to tbe east, however, ordinarily contain 
plenty of flint. It usually occurs as con- 
centric concretions of all sizes up to those 
aa large as a peck measure, imbedded in 
the hard, massive limestone that makes 
up the main part ol the Flint Hills. 
These concretions either lie in rows or are 
scattered irregularly throughout the lime- 
On the bills at Maple City and at the 
Timbered Mounds this limestone contain- 
ing tbe flint concretions bas tieen quarried 
in large quantities. On the Timbered 
Mounds In particular tbere are immense 
amounts of loose fragments of limestone 
lying on tbe hilltops. The excavations 
from which tbe stone was taken may still 
be seen. Hundreds of car loads of the 
loose stone might be obtained from these 
localities. 
Tbe large amount of this material has 



of tbis Bint bas been wrought by man. 
Imperfect implements, some nearly /lom- 
pleted and others but slightly worked, 
may be found in considerable quantities. 
The quarries were doubtless excavated by 
tbe Indians in order tif obtain flint from 
which to manufacture their weapons. 
Several hundred of these "rejecta" or [ra- 
perfect implements have been found. 
Some typical forms from tbis locality 
were on exhibition at tbe Pan-Aijicrican 
Exposition at Buffalo. 

The flint from this locality has certain 
peculiarities of marking tbat to tbe close 
observer l^nd to distinguish it from flint 
obtained elsewhere. The various shades 
of color, yellow, gray, brown, and the 
peculiarities of the concentric marking all 
combine to distinguish this flint from all 
other flint found in tbe West. Besides, a 
small fossil, Fnsulina cylindrica. so abun- 
dant in tbe Flint Hills limestone, is also 
found in the Hint from this locality. 

So far as I have been able to learn, there 
is no other Qlnt found between these bills 
and the Rocky Mountains, Tbe only 
other quarries reported from tbe Plains 
that bave come under my notice, are, one 
from central Texas and one from the ex- 
treme northeastern part of the Indian 



dressed down at leisure. 

Tbis theory has at various times re- 
ceived sabstantlal confirmation. On sever- 
al occasions Implements Idenlified as com- 
ing from these quarries bave been found 
at different points on the Plains. Near 
Arkanibs City. Kansas. 15 miles distant 
from tbe qnarries there are a nuniber of 
so-called Indian mounds. Excavations in 
these mounds some years ago brought to 
light a considerable amount of pottery, 
bones and implements. Among the latter 
were certain flint flakes which were iden- 
tified as belonging to the Maple City 
quarries. 

Within the past Few months another 
find has been made and at a much greater 
distance from the region. Mr. Geo. W. 
Oarrow, of Mustang. Oklahoma, found in 
a field near bis home some broken pottery 
and a number of pieces ot flint Among 
the latter was a broken implement, prob- 
ably an ax. that evidently came from the 
Maple City or Timbered Mounds quarries. 
A flake of Bint as large as a silver dollar 
found in the same locality contained tbe 
characteristic Fusulina. On the other 
band, a number of flakes of flint found 
with those just mentioned evidently came 
from some other locality. 
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' The field in which this material was 
found is in the southwest quarter of sec- 
tion 17, T. 10 N., R. 5 W. It is five miles 
southwest of Mustang, and 23 miles south- 
east of El Reno, Oklahoma, near ihe South 
Canadian river. The locality is more than 
125 miles from Maple City. The speci- 
mens were kindly presented by Mr. Dar- 
row to the museum of- the University of 
Oklahoma. 

University of Oklahoma. 



DlBOoyerlee in Effypt. 

Interesting discoveries were recently 
made by the Egyptian Expedition 06 the 
University of California, working near 
Girga under the direction of Dr. Reisner. 
Some of these discoveries have led those 
in charge of the expedition to believe that 
the prehistoric Egyptians were of the 
same race as the Egyptians under the Dy- 
nastic kings. It has been asset ted hereto- 
fore by Egyptologists that there were two 
distinct races. 

Dr. Reisner's workmen, while excavat- 
ing recently in a cemetery, came across 
some bodies which had been preserved in 
a remarkable way. The people who used 
the cemetery bad fortunately chosen a 
salty bit of ground for their burying place 
and the soil had mummified the bodies so 
that even the most delicate organs had 
been preserved in many cases. Dr. Reis- 
ser hopes to be able to send one of the 
bodies here. 

The greater part of the bodies, howsver, 
are so fragile that they cannot be trans- 
ported and they have to be examined on 
the spot if at all. In this work much 
valuable assistance was renderei by Dr. 
Grafton Ell lot- Smith, to whom the Khe- 
dive granted two months' leave of ab-'^nce 
from bis work as professor in the Khediv- 
ial School of Medicine. 

In one cemetery near Girga, Dr. Reis- 
ner's workmen found three groups of ten 
figures in all of household servants. Some 
of the figures were arranged as if they 
were carrying water, others were making 
bread, laying bricks, brushing fiies from 
food. It is said that this is the first time 
in fifteen or twenty years that such figures 
have been found in position by European 
diggers. 

In a funeral chamber, around the coffin 
of a man of the Fifth Dynasty, were found 
nineteen wooden statuettes which are de- 
scribed as characterized by rather unusu- 
ally harmonious proportions and coloring. 
It is said that they represented the dead 
•man, his wife and his children. 

Among the most picturesque of the dis- 
-coveries were two ships of the dead of the 
Sixth Dynasty, fully manned, each with a 
captain and six rowers, a helmsman, a 
coffin, a reading priest and a waiting 
' woman. Other finds were a very full col- 
•lection of early Eighteenth Dynasty pot- 
tery, containing some 400 pieces, twenty- 
^five small pots of alabaster and blue mar- 
•ble, a child's rattle made of baked clay 
and a number of beads, knives and pots. 



At Girs:a the excavators also unearthed 
over twenty houses of the Eighteenth Dy- 
nasty. A number of the houses had gayly 
painted walls and specimens of these will 
be brought here. A number of the skele- 
tons found will be presented to the Egyp- 
tian Government for exhibition at the 
medical congress to be held at Cairo this 
coming winter. — Sun. 
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Anthropologrlcal Museums in Siberia. 

For many years the government of Rus- 
sia has been deporting to Siberia its men 
of the most active intellect, and turning 
them loose in a new country to make a 
livelihood for themselves and for their 
families. It is not strange, then, to note 
that universities and museums are spring- 
ing up in Russia's eastern possessions, nor 
that many of the men of science and 
teachers ou the staff are exiles. 

Prof G. F. Wright, of Oberlin, describ- 
ed at the Pittsburg meeting of the Ameri- 
can Association for the Advancement of 
Science some of the museums of archae- 
ology he visited in the Russian East. 
There is scarcely a town of 10,000 inhabit- 
ants in all Siberia, he says, but has a pub- 
lic mubeum, under the care of a learned 
and competent curator. In the older 
cities the museums often rival anything 
we have in the United States, except 
those of Washington, New York, Boston 
and Chicago. One of the finest of the 
Siberian collections is at Khabarovsk— a 
town whose very name is unfamiliar. The 
museum of Irkutsk is nearly a century 
old. Perhaps the most interesting and 
important establishment of the sort is at 
Minusinsk. Students from all parts of the 
world visit its collections. All these mus- 
eums are supported and have t)een mainly 
built up by private contributors, and are 
the objects of local pride. Taken to- 
gether, they represent an educational 
factor which is developed much more fully 
in Asiatic Russia than it is in America, 
and may well provoke our emulation. 



The Hermee of Oythera. 

M. Andr6, the French artist, says the 
Athens correspondent of The Times, re- 
ceives 20,000 francs for restoring the 
Hermes of Cythera. Had the year 1901 
not been already famous in the annals of 
archaiology for the discoveries in Crete, it 
would always be remembered owing to 
the finding of the bronzes at Cerigo (Cy- 
thera. ) 

The great bronze Hermes that was 
found in the sea off Cerigo was not per- 
fect, and as it was also in fragments it 
needed most careful restoration. Dr. 
Charles Wald stein pronounces the figure 
to be a work by Praxiteles or of his school, 
and he and other experts declare that it is 
undoubtedly tne finest Greek bronze yet 

discovered. 

-♦►— 

Aluminum. 

The metal aluminum is chiefly produced 

from cryolite, a mineral found in Iceland. 



OLD BOGS ERUPTIONS 
BY E. T. BREWSTER. 

Every one, I am sure, who has walked 
about much in certain regions where met- 
amorphosed bed rock comes up through 
the soil, has noticed certain narrow dark 
bands across the ledges. Any one who 
has thought it worth while to follow the 
course of one of these bands, has probably 
found that it remains about the same 
width, however far he traces it, until it 
finally disappears from view under the 
loose earth at the side of the rock. 

Sometimes, however, one notices that 
the band is branched. Sometimes be sees 
that the width varies irregularly from 
place to place. Sometimes he finds that 
the seam gets narrower and narrower 
until it comes to an end, where it is no 
thicker than a sheet of cardboard. 

Now these * 'dikes." as ihey have been 
named, are really old fiuid or semi-fluid 
substances long since hardened into solid 
rock; in some cases they are the lavas oi 
old volcanoes which were active ages and 
ages ago. Good pictures of volcanoes are 
so common that we all know how they ap- 
pear at the surface of the earth. Bat a 
volcano may extend miles under ground. 
Who ever thinks what it is like there? 
We all know of the cone of the volcano, 
and the crater in the top with the mass of 
melted lava at the bottom in what is often 
called the neck. Below this, may be an 
irregular fissure which connects at the 
bottom with some lake of melted rock, 
many times farther beneath the surface of 
the earth than the top of the mountain is 
above it. 

While the volcano is active, earthquakes, 
eruptions and explosions crack and shatter 
the rocks for some distance around. If 
any one of these cracks reaches the liquid 
rock below, the melted lava at once runs 
into it like water into a crack in the ice. 
Bye and bye, when the volcano becomes 
extinct, as all volcanoes do in time, every- 
thing freezes to solid rock and the lava 
filled cracks remain as the dark bands 
which we see. 

But if dikes are formed so far under- 
ground, how is it that we now see them 
on tbe surface ? In the fh^t place, many 
cracks did actually come to the surface at 
the earth and let the lava flow out in vast 
sheets, such as still remain in Oregon and 
Washington. Then, in the second place, 
the rocks are always decaying into soil, 
and the soil is always being washed away 
by the rain and carried off by the rivers 
into the sea, until, after many ages. 
things come to light which were once 
miles under the ground. 

Volcanoes share the fate of other things. 
In Arizona and New Mexico are several 
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old volcanoes, now ne«Tly woni away, sad Now It is. an easy matter to find tbem; with a smile, "he's a dirt-eater, that's 
still olbers where the cone Is eotirely for the disease Is a child of poverty who wbat alls bim. He'll be all right when we 
gone bat the hard lava of the necks re- is qaeen over a wide extent of old worn get him fed up." 

xxiain standing above the landscape, like out plantatioas, and rules tbe dnelters Finding me desirous of learning more of 
the stumps ot gigantic trees. thereon with rentless band. 1 had read the "dirt-eaters" as he called them, be in- 

Examineadike; look at tbe edge of the descriptions of the disease in medical formed me that there were a great manjr 
land, and see how the hot eruption has works, bat gave it only a passing thought, scattered over the country ; that the dis- 
baked tbe rock next it for more or less ease usually appears in early childhood. 

tlian an incb. See, too, bow tbe intrusive In some the desire to eat dirt comes on at 

material bas a slightly different grain long intervals and that class may live to 

^vbere it hardened quickly against the attain a good old age; but those who in- 

cooler sides of tbe crack. dnlge in it daily do not reach middle 

In what has been said, it is not intend- age. 

ed that all trap dikes were connected with Tbe dirt that Is eaten contains no grit 

a volcano proper,— that is, a cone or and consists of diied clay from the old 

mountain formed of molten lava. The fashioned stick chimneys, quite common 

systems of dikes all along our Atlantic here, or clay dried by the sun; when 

slope, and familiar to many in the Con- neither of these is to be bad, any kind is 

necticat valley, form too extensive a linear used. Thoee addicted to the babit are 

feature, to be referred to any circum- very secretive and cunning, and can only 

SCrllMd volcanic eruption. Many of these be detected by its terrible effects upon 

dikes show that the intrusive material ibeir health. Wholesome food, warm 

came up laterally through strata of rock. clothing and a comfortable home, are tbe 

In the sinking of mesosoic deposits Into soverign remedies, and sometimes, when 

troughs of subsidence, tbe lower part of the disease gets a firm bold, even these 

tbe trough descended Into a zone of soft- fall to effect a care until the patient is 

ening heat, and, in the ruptures ot tbe * 3S-year old dikt-batek. confined and closely guarded for several 

syclinal, the fluid material was forced up ^nd it was merely by accident that it was ^ouibi. 

into any opening, whether a vertical crack brought to my mind again. "' 

or sidewlse between parting strata. And One of my stadents, a young man ot XBH HASVBST MOON. 

it might have come ap as a steaming, ordinary intelligence, was very irregular BV abthui k. BAHTLrrx. 

pasty mass, n ot always as m oiten lava. ^ bjg attendance at school, and gave as Near the time of the autumnal equinox 

•' " excuse, poor health; and judging from in September, the moon, at her -full," 

DIBT-BATINO. hlg i^^^s, I could not doubt it, for be bad rises shortly after sunset for several even- 

MY WM. A. QAVis. every appearance of one on the very verge ings in succession, which circumstance 

To my mind, among tbe many diseases of the grave. His face was pinched and gives rise to a series ot brilliant moonlight 

thatafflicthumanlty,dIrt-eatingorchtbon- drawn, bis body greatly emaciated, and nights, and tbe moon being above the 

ophagiaasit is termed in medical works, his complexion tbe color of yellow clay; horizon until late in tfaemommg, presents 

Is the strangest. The disease is tharac the latter peculiarity attracted my atten- a charming appearance besides prolong- 

terlsed by an Irresistable desire to eat dirt, tion, and, calling upon the superintendent ing the light, which is so beneficial to the 

and is common In tbe southern part ot the of Itie boarding ball.— a man who bad been husbandman at this season ot the year. 

The full moon that occurs nearest to Sep- 
tember 32 bas long been known as the 
"harvest moon" on acconntof the peculiar 
advantages derived from moonlight dur- 
ing the time of tiarvesL In England its 
yearly return is always celebrated as a 
festival among Ihe peasantry. 

The beautiful appearance of the harvest 
moon has from time immemorial attracted 
tbe attention of tbe poets, many of whom 
have made It the subject of their song, 
and Henry Kirke White, who died at the 
age of 11 years, wrote these beautifnl 

"Moon ot harvest, herald mild 
Of plenty, rustic labor's child. 
Hail, O hail! I greet thy beam. 
As soft it trembles o'er the stream, 
And gilds tbe straw- thatch'd hamlet wide. 
Where innocence and peace reside; 
'l^s thou that glad'st with joy tbe rustic 
^^ . , throng. 

Promptest the tripping dance, th' exhil- 
HOME OK A DIRT-EATER. arallng soug." 

Tbe circumstance of this moon rising 
United Slates where I have been engaged born and reared in South Central Mis- for several nights in succession at nearly 
in teaching during the past tour years. sisslppi,— I told blm that I was much tbe same hour, immediately after sunset. 

Before the war, when the horn of plenty worried over the condition of tbe young has given it an importance in tlie esttma- 
was full to overflowing, cases of dirt- man's laealtb, and asked bim what he tion of farmers, but it is not the leas 
eating were rare and lound only in the thought of sending him home to bis par- remarkable for its singular and splendid 
poorest families of whites and negroes, enls. "Why," said the superintendent beauty, as no other moon during the year 
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can quite eqaal it in brilliancy and mag- 
nificence. At its rising it has a character 
so peculiarly its own, that the more a per- 
son is accustomed to expect and to observe 
it, the more it strikes him with astonish- 
ment. The warmth and dryness of the 
earth, the clearness and balmy serenity of 
the atmosphere at this season, the fresh- 
ness which comes from the evening, com- 
bine to make the twilight walk delightful ; 
and scarcely has the sun departed in the 
west, when the full moon in the east rises 
from beyond some solitary hill, over a 
broad lake, or from behind the dark rich 
foliage of the trees, and sails up into the 
still and transparent air in the full mag- 
nificence of a world. It appears not as in 
common, a fair but flat disk on the face of 
the sky, but we behold it suspended in the 
crystal air in all its greatness and rotund- 
ity; we perceive the distance beyond it as 
sensibly as that before it; and its appar- 
ent size is surprising to us as it rises 
above the horizon. 

The annual appearance of the harvest 
moon was noticed and anxiously awaited 
by the husbandmen long before they 
could interpret the phenomenon, from the 
fact that it enabled them to lengthen the 
day's work during the haste of gathering 
the autumnal crops, as the moonlight 
evenings continued for an unusually long 
time. The moon travels towards the east 
and therefore comes to the meridian about 
51 minutes later each succeeding night, 
and if the inteival between her rising and 
her arriving to the south were always the 
same, she would rise 51 minutes later 
each evening, on the average. As the 
solar day lengthens fastest at spring when 
the sun crosses the equator from south to 
north, so the time the moon is above the 
horizon lengthens most, day by day, when 
the moon is crossing the equator from 
south to north, as she does in September 
every year. 

We have at and near the time of full 
moon in September, the singular spectacle 
of the moon rising not far from six o'clock 
in the evening. A moon nearly full, 
afterwards quite full, and then for a day 
■or two still nearly full, rising night after 
night at nearly the same hour, remaining 
Also longer above the horizon each night, 
obviously serves us for the time being in 
the most convenient way possible. At 
this time, moreover, when the moon rises 
night after night at nearly the same time, 
the nights are lengthening fkstest, while 
the time the moon is above the horizon is 
lengthening still more, and therefore, in 
every respect the moon is then doing her 
best, so to speak, to illuminate the noc- 
turnal heavens. The full moon that occurs 
in October, which exhibits in almost the 
same degcee the curious phenomena de- 
scribed, is sometimes called the **hunter's 
moon," and it is about equally beautiful 
and attractive in its appearance. 

The harvest moon is not generally 
landerstood by the public, l^ut the true 
«cause has long been known to astronomers 



and can be very easily explained. It 
arises from the fact that the ecliptic, or 
the sun*8 apparent path through the 
heavens, is variously inclined to the 
horizon at different seasons of the year. 
The celestial equator is always at the 
same angle with the horizon, and hence 
equal portions come above the horizon in 
equal periods of time. If the moon moved 
in the celestial equator she would rise and 
set directly in the east and west points of 
the horizon respectively, and she would 
rise later each night by a nearly constant 
interval. But the moon moves in a path 
which is constantly inclined to the ecliptic 
at an angle of about five degrees, though 
for the present explanation she may be 
regarded as moving in the ecliptic; and 
as the ecliptic is inclined to the celestial 
equator at an angle of 23}^ degrees, the 
moon, in all parts of her orbit, does not 
rise at equal intervals on each succeeding 
night. When the constellation Pisces is 
in the eastern horizon the ecliptic stands 
at the least angle. Now, in September, 
at the autumnal equinox, the sun being in 
the constellation Virgo, the moon at her 
*'full," when opposite to the sun is in 
Pisces, and rises at sunset. On the fol- 
lowing night, though the moon nas ad- 
vanced in her orbit about 13 degrees, yet 
her path being very oblique to the horizon, 
she will be but little below her position at 
the same time on the preceding night. 
She rises, therefore, only a little later, 
and for several evenings appears in the 
east at nearly the same hour after sunset, 
claiming our admiration as the **harvest 
moon." 

Though the differences in the time of 
the moon's rising are always great when 
she is in or near the constellttion Virgo, 
and small when she is in or near Pisces— 
that is, every month— we never notice 
these variations except in autumn. In 
fact, we seldom observe the moon's rising 
at all unless it be when she rises near sun- 
set, or in the early evening. We usually 
give more attention to the full moon, and 
the moon can be full in or near Pisces, 
where the difference in the time of her 
rising is least, only when the sun is in or 
near Virgo, which can not occur except in 
September at the tinie of the autumnal 
equinox. In March the conditions are re- 
versed, and the moon, at her *'full," rises 
on successive evenings later than at any 
other time of the year. 

In our latitude, the difference between 
the hours at which the full moon rises 
on successive evenings in September, 
amounts, on the average, to rather more 
than 20 minutes, or about half an hour 
less than the mean interval, while in 
March the average difference is about one 
hour and 20 minutes, the least possible 
variation in the time of her rising being 
10 minutes, and the greatest one hour and 
30 minutes. Those parts of the ecliptic 
which stand with the smallest angle set 
with the greatest, and those which rise 
with the greatest set with the least, so 



that while in September the full mooo 
rises at nearly the same hour on sacces- 
sive evenings, the time of setting varies 
considerably, owing to the larger angle of 
the ecliptic with the western boriKon. 

The phenomenon of the "harvest mooo" 
is much more striking in northern Barope 
and in Canada than in the United States; 
and in very high latitudes the moon, wfaeo 
it has its greatest possible declination, be- 
comes circnmpolar for a certain time each 
month, and remains visible without set- 
ting at all (iike the ''midnight sua*') for a 
greater or less number of days, according 
to the latitude of the observer. 

The late Prof. Proctor, in a very in- 
structive essay on the subject, says: **Tbe 
reader must not fall into the mistake oC 
supposing, as I have seen sometimes 
stated in text-books of astronomy, that we 
are more favored in this refpect than the 
inhabitants of the southern hemisphere. 
It is quite true that the same full moon 
shines on us as on our friends in New Zea- 
land, Australia, and Cape Colony, and 
also that our autumn is their spi ing, and 
their spring our autumn. But the fnll 
moon we have in autumn behaves in the 
southern hemisphere not as with us. but 
as our spring full moon behaves ; and the 
full moon of our spring, which is their 
autumn, behaves with them as our autumn 
moon behaves with us. It is, therefore; 
for them a harvest moon if it occur befoxe 
the equinox, and a hunter's moon if it 
occur after the equinox. A very little 
consideration will show why this is. In 
fact if, in the explanation given above, the 
words north and south be interchanged, 
and March 21-23 written for September 
22-23. the explanation w^ill be precisely 
that which I should have given respecting 
the harvest (or March) moon of the south- 
ern hemisphere, if I had been writing for 
southern readers." 

The moon's nodes are those points in 
her orbit at which she crosses the earth's 
orbit or ecliptic. The place where she 
passes the ecliptic in moving north is 
called her ascending node, while the op- 
posite point or the place where she inter- 
sects the ecliptic in moving south, is 
termed her descending node. These 
nodes do not remain stationary, but move 
backward on the ecliptic from east to 
west, completing an entire revolution in 
about 18 and six-tenth years. When the 
moon's ascending node is in or near the 
constellation Pisces or the vernal equinox, 
the interval between successive risings 
will be yet more shortened, and the har- 
vest moons are then most beneficial to us, 
but if her descending node is situated is 
or near Pisces, the effects are diminished 
and the phenomena are least beneficial 
to us. 

The husbandmen of old believed that 
the so-called **harvest moon" was a divine 
interposition to prolong the day and thas 
aid them, but science has shown that the 
phenomenon is simply the result of natural 
law. 
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POLI8BBD BLA.DB3 POBOBO BLBC- 
TBlOAIiT. 
"Tbe way to make excellent cutlery is, 
without a blacksmith, without a gciader. 
and without a polisher." Such is the 
startliog declaration of ac iavector who is 
pieparing to mannfacture blades for 
razors and other fioe cutlery by a process 
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the door closes and seals itselF, electrical 
coonections are made on either eod of the 
polished steel rod. As the air disappears 
from the inside of the cbamlier the electric 
current Is turned on. In a few seconds 
tbe rod is at a cherry-red forging heat. 
Another touch by the operator and the 
dies close together, forming with their 
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■which is indeed revolutionary. Under 
tbe only methods of manufacturing; cut 
lery now in use anywhere in the world, tbe 
blacksmith, the grinder and tbe polisher 
are each roost important factors. It is 
difficult enough to imagine how any one 
of tbese is to be eliminated from the proc- 
ess bat that they are all thr«e to go, truly 
makes one marvel. 

Apparently the only ekllled workman 
left, under this process, is the temperer. 
Electricity is to be tbe wonder-worker. 
aided by vacuum pumps, refrigerating 
machines and clever power forgers. The 
new process is the invention of Joseph 
Jdi&ko, M E., of Pittsburg, Pa. 

In the Misko system the usual process 
of mannfacture is reversed. The grind- 
ing and polishing are done before the 
forging Is begun. A rod of steel ten feet 
long or of any other convenient length. Is 
taken for this initial process. The rod is 
ground on all sides and polished. In tbis 
Slate it contains jnst enough material for 
the forming of the blades into which it is 
to be converted. It is now ready for the 
forging. 

Tbe forging machine is a tunnel of steel 
a tittle longer Iban the steel rod. Lying 
along the middle of this tunnel and with 
their ends separated enough to receive 
the prepared lod and yet not touch it, is a 
double row of dies reaching almost to tbe 
full length of the rod. 

Each pair of these dies is ready to form 
a blade, each die forming one side of it. 
Tbe npper part of the tunnel is an arch of 
sieel which trusses the dies together and 
serves also as a guide to them in (heir 
forging operation. At each end of tbe 
dies are hydraulic presses and tbece are 
more of these below tbe dies on either 
^ide. 

The operator thrusts the rod of cold 
polished steel Into the tunnel and between 
the die heads. He closes the door and 
toticbes abuttos. Poneiful puraps quick- 
ly exhaust ibe air out of tbe machine. As 



ends tbe tacks of the blades into which 
tbe rod is to be transformed. Another 
touch and the far ends of the dies begin 
to travel ap the arched sides of tbe tnnnel. 
As they move the inner ends close more 
and more with a revolving motion, sqaeei- 
ing down tbe steel between tbem unlit at 
tbe last It Is forced into a very thin edge. 

Tbe operator returns the dies to their 
places, cuts oS tbe current and opens tbe 
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net and the air is exhausted. This time 
instead of dies there are on either side of 
the rod heads of metal Indented to Et the 
blades and inside each head runs a stream 
of refrigerating brine, cooled to below the 
sero of the tbermomeler. The current is 
again applied to beat the rod of blades 
and when they are glowing the refriger' 
ated beads close together, chilling the thin 
Steel, but doing it so evenly that it is 
claimed that there is no tendency to pro- 
duce warping or cracking. 

Still the bladts are bright and polished 
when they come from the hardening ma- 
chine. To put tbe finishing touch to the 
blades, Mr. Misko has devised a refriger- 
ated grinding and polishing wheel on 
which the cutlery would be kept from 
losing its temper though It were ground 
dry as is tbe custom. Tbese wheels are of 
hollow iron with the abrasive subEtances 
cemented to tbeir outer edges and tbe 
whole kept cool by a stream of freeting 
brine run through the inside of the wbeet. 
A factory to make use of this process will 
soon be erected at Newcastle, Pa.— Elect. 
Age. ^ 
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machine. Tbe steel rod has been trans- 
formed into a series of shining polished 
blades. There are nicks between the 
bladpfi. marking where they are to be 
broken apart later. As there was no air 
in the forging chamber the blades have 
lost none of the brightness of the polished 
rod of steel. 

The next operation is the hardening. 
Again the rod of blades is placed in a tun- 
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A consideration of the evidences of death 
is a matter of prime Importance from 
whatever point of view we may be pleased 
to regard it There is no question on this 
bead when we come to view tbe subject 
from a medico-legal point of view, or of 
its various aspects as they appear to tbe 
student of forensic medicine. But for tbe 
naturalist,, tbe sportsman, and tbe ex- 
plorer, tbis inquiry is one of distinct inter- 
est and very decided import 

Let me give some instances. Two 
hunters may be out together and far re- 
moved from medical or other assistance 
in case of accident to either one of the 
party. Accidents, however, frequently 
happen under snch circumstances, as 
drowning, gunshot, hsemorrbage, syncope, 
heart failure, apoplexy, sunstroke, and 
many others. Often these prove fatal, 
and there is nothing left for the injured 
one of the pair but to return to civilisation 
and make tbe arrangements to convey the 
body back to tbe bands of friends or rela- 

Before the comrade decides to take this 
step, however, it is very important for 
him to know, and to know beyond all per- 
adventure, whether bis fellow in the trip 
is absolutely dead or not. The knowledge 
of tbis fact will not only inQuence him in 
tbe matter of remaining any longer with 
his fallen friend, and to make further at- 
tempts to restore him to life, but it will, 
in the case of death, put In bis possession 
tbe actual informaliou it will be bis sad 
duty to impart to those concerned in the 
victim's welfare when he returns to them. 
Or, it tbe one who has met with the acci- 
dent is not actually dead. It will influence 
the one with him. in the matter of very 
promptly securing the necessary aid to 
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resnscltate him, if the circumstances ad- 
mit of it. In short there is no end to the 
variety of the cases Avhere the ability to 
pronounce the victim of an accident dead 
or the reverse is of the greatest import- 
ance, and» as I say, it is a question that 
comes directly home to those who are 
habitually in the field, and employed in a 
manner where many kinds of accidents 
may happen at any time. 

Then the question of the burial of the 
body enters into the matter, and the vari- 
ous considerations it involves. And, here 
it is again where the ability to say that 
the person is completely deprived of life is 
of the greatest importance. Of course, in 
a vast number of cases, there will, and 
can be, no doubt in the premises, as where 
a man has his head blown off with a shot- 
gun, or is frozen so siiff from head to foot 
that the body at)Solately looks as though 
it were made of ice, and similar cases. 
But, on the other hand, a man may fall in 
a trance state; or from an attack of the 
heart; or be brought almost to the point of 
death in drowning ; or suffer from a sun- 
stroke or an apoplexy, and remain in 
apparently a lifeless condition for hours or 
even for several days, depending on the 
nature of the trouble, and then be re- 
stored suddenly to life again, with the 
chances of living many years afterward. 
I could recite not a few instances wherein 
I have been one of the actors in cases of 
this character, and usually have been the 
one called upon to give the opinion,— the 
final opinion,— as to whether the body of 
the victim of the accident, or other 
trouble, was lifeless, or that, in other 
words, the very last spark of life had de- 
parted. For in any case there is always 
some hope If there is any life left at all. 

A single instance of this nature must 
suffice here to illustrate my subject. A 
good many years ago I was suddenly 
called one day, as a surgeon, in the case 
of a young woman who had, when appar- 
ently in robust health, and without any 
warning, fallen as though dead. When I 
arrived at the house they had picked up 
the body and lain it on a bed. Within the 
following two hours I examined the vic- 
tim with unusual care, and then pro- 
nounced her dead from heart disease. 
But this by no means satisfied the young 
husband, who was nearly beside himself 
with grief at the loss of his pretty wife. 
The following morning the body was still 
warm, and rigor mortis, or that rigidity 
which usually occurs shortly after death, 
had not taken place. This convinced the 
poor husband more tiian ever that I was 
mistaken, and it was with no little diffi- 
culty, that 1 succeeded in getting him to 
tell me. that in the event his wife was 
dead, what disposition he intended to 
make of the body. It was to be forwarded 
east, and would require nearly a week to 
reach its destination. Then I suggested 
that an embalmer be summoned, and 
after the lapse of another day, the man 
arrived. Here was another dilemma, for 



he sided with the husband and declared 
the woman still lived. The scene was far 
out on the western plains, and there was 
no proper person to call in to confirm my 
diagnosis. I requested the husband to 
leave the room, and I found myself alone 
with the embalmer and the body. A few 
questions on my part soon convinced me 
that the former was not what might be 
called an expert in his calling, and I, in a 
very little while, had him at my command. 
The body was still warm and pliant, 
and as she lay there on the bed, she ap- 
peared far mere like a person in a restful 
sleep, than one from whom the last spark 
of life had fied several days before. I 
produced from my case a small laryngo- 
scopic mirror and informed my companion 
that I intended, after opening the mouth, 
to hold it, face downwards over the upper 
extremity of the windpipe (larynx). If 
upon quickly withdrawing it, it was no- 
ticed that the moisture due to the breath 
had gathered on the glass,— the woman 
was still alive, but if not, this was at least 
one evidence that life had departed. 
When the mirror was withdrawn there 
was not the slightest sign of moisture up- 
on it. I made no remark but let the fact 
work upon his mind. In a few moments 
more, I said abruptly, *See here,' and 
taking a large surgical pin, 'if I thrust 
this pin in this woman's limb, and then 
withdraw it, you'll find that the puncture 
it makes does not close up, — but it will if 
she be still alive.' He had never heard of 
this before, and as I quickly resorted to 
the operation, it took him somewhat by 
surprise, especially as it tended, upon 
examination, to powerfully sustain my 
opinion. 

Now I said 'this woman's body has not 
been moved for at least forty- eight hoars; 
will you kindly roll her over into the prone 
position,— you will find her back very 
much discDlored, in patches, it being due 
to the determination of the blood, to the 
lowest parts of the body.* He did as I 
directed, and found things a^ I had pre- 
dicted, and then he gave way, and de- 
clared I was no doubt right, and that the 
women had fallen dead. *Ah!' I said, 
*then you do not care to have one apply 
the battery and prove to you that her 
muscles will not respond to its applica- 
tion.' '* No," he answered, ** I do not 
think it necessary." He then proceeded 
with his duty, but as I glanced at him 
askant, I observed that he was by no 
means entirely at ease when he came to 
make his preliminary incision over the 
femoral artery. Finally, with a shudder, 
he said: ''Here, Doc, you expose and di- 
vide the vessel for me, and then I'll go 
ahead." It was done. 

In some cases where the laryngoscopic 
mirror is not at hand, a piece of broken 
looking-glass will answer the purpose, or, 
if skillfully employed, the bright blade of 
a penknife or razor, but these latter are 
not so safe as indicators. 
There is another class of cases, or sev- 



eral classes rather, that interest linnters 
and sportsmen. It is an interesting study 
to ascertain whether one can always be 
certain that an animal is dead ; or, wheth- 
er an animal is sure that a man is dead; 
or whether one animal can tell when an- 
other animal is dead, be it of the same or 
another species. 

There is a great deal that I could write 
upon all of these cases, but space in the 
present issue prevents, but I shall take the 
matter up later on. Here is a case in 
point, however. A party of four men 
were hunting elk in the Laramie Hills. 
They had shot down a big bull, on a rug- 
ged mountain side. The slain monarch 
of the forest lay absolutely motionless, 
and every one of the party were convinced 
that the animal was quite dead, and they 
approached their game in the most off- 
hand sort of a way. Two took the animal 
by its ponderous antlers; two took him by 
the hind legs; and by a combined effort 
they tried to pull the brute round where 
they wanted him ;— when, all of a sudden, 
and without an instant's warning, this 
great bull elk, gave a vicious swing of his 
head, and two tremendous kicks with his 
hind- legs, and up he starts to his feet. 
He had nearly succeeded in disembowel- 
ing one of the party at his head, while be 
had kicked the other two a dozen paces or 
more down the side of the mountain, 
breaking the leg of one of them. 

Here is a case where it would have been 
an advantage to the party to have been 
able to say positively, that that elk was 
dead. 

Tnere are no positive means known to 
me by which a man can tell, at a d*stance, 
say of fifteen feet, whether the deer he 
has shot down, and appears dead, is ac- 
tually dead or not The matter of time, 
or another bullet, of course, will settle it, 
but such expedients are either very im- 
practicable or very undesirable. The 
safest way is to approach the fallen game 
at a safe point and not only this, but if 
there be any doubt at all in the mind o€ 
the spoilsman, let him always approach 
his fallen game well prepared to shoot 
again at an instant's warning. 

I nearly had my neck broken once by 
incautiously taking hold of the horns of 
an exceptionally fine buck antelope I had 
shot down near Laramie Peak. Keep 
away from the antlers and legs, until all 
doubt of the game's *state of health' is re- 
moved. In some animals the eye-lids 
quiver when they are not dead, and in 
very cold weather, sometimes the frozen 
breath's vapor may be noticed at the nos- 
trils or at the mouth. Look carefully at 
the belly, and see if there be any evidences 
at all of abdominal breathing going on. 
Even at very close range, sometimes a 
field glass will assist in telling the story. 
And, in all instances be cautious, cool, 
nervy, and not in too much of a hurry 
to count the number of points on the 
antlers, or measure and weigh your fallen 
game. 



Dblocakd Cryitab of QouU. — These 
are crystals that have been broken at some 
period of their growth, caused by the 
motioQ o( 'the inclosing rock, by earth- 
-quake or other natural phenomena, and 
the broken parts have been held closely 
enough to "heal" by ihe transfusion into 
the rents of fresb silica. Sometimes this 
taeallng process is so nicely done that the 
internal siructuie, viewed under a strong 
magnifying glass, shows no break or waver 
of continuity, altbongb the external ex- 
hibit proves the break, as in Pig. i. Other 
specimen]! will show bteaks that have 
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(ii^ tons); Anighito, Greenland (about 50 
tons). 

Stronthim ores are in demand for use in 
reHning beet sugar and In the defecation 
of sugar contained in molasses. Stron- 
tium salts are used in pyrotechnics for red 
Sre. Celestite, a stronlium sulphate, acd 





leated with (he related parts of the crys- 
tals at angles varying greatly. But the 
majority of breaks occur just below the 
pyramid, which i^eems to slide to one side, 
more or less, and ie there held by contact 
vith the associate crystals of the group 
while the healing process goes on. See 
Fig. 2. All the observed dislocated crys 
tals, large or Rmall. were parts of groups 
of crystals. The slender crystals of Ar- 
kansas suffer most in this respect Two 
parts of one large smoky crystal found In 
a pocket of feldspar at Pike's Peak, Colo., 
show a healing over of the fractured ends. 
1'here is in these mainied crystals, good 
nialeriat for studying crystal building. 

Large Rfct«M««».— Prof. H. A Ward de- 
scribes a large meteorite that eiists at 
Bacubirlto on the Rio Sinaloa. When it 
was struck by the plough of a farmer in 
iS7i,he uncovered enough of its bright 
surface to convince him that he bad found 
a silver mine. Mr. Ward dug down to the 
solid porphyry rock on which the meteor- 
ite rested, and turned the mass off its base 
finding a clean depression crushed Into 
the rock. The dimensions of the meteor- 
ite are: Length. 13 feet i inch; widib, 6 
feet 2 Inches; thickness, j feet 4 inches. 
The Rve largest meteorites known are: 
that of Bemaego, Brazil (5}^ tons); Chu- 
paderas, Mexico (15% tons); Bacubirlto 
{about 50 tons) ; San Gregorio, Mexico 



strontianite, a strontium carbonate, are 
the sources of strontium salts, which prod- 
uct is imported principally from Germany, 
t le crude mineral being derived from 
Westphalia, Thuringia and Sicily. Celes- 
llteand strontianite are found at several 
places Id the United States. Celealite is 
found in large sharp crystals on Strontium 
Island, Put-in-Bay, Ohio, and in neat, 
bluish crystals up to three inches in length 
in Mineral Co., W. Va. Celesiite is usual- 
ly opaque white, bluish white or celestial 

Vaoidlntte.— The finest specimens of 
this mineral were found several years ago 

in Vuma county, Arizona. The crystals 
were brilliant, deep red in color, prism- 
atic, with smooth faces and sharp angles, 
sometimes cavernous and implanted gen- 
erally on a rusty matrix. Some collectors 
bold the opinion Chat It is the handsomest 
mineral found in this country. The crys- 
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lard County, Utah, and is the only known 
deposit of lump pumice stone In the 
United States. A large deposit of pumice 
Is reported as occurring in Sonoma County, 
California. On account of the distance of 
these deposits from the railroad and from 
the large markets, they have not been 
able to compete with the pumice imported 
from Llpari. Sicily, which Is shipped as 
ballast and sells in New York, after being 
ground and bolted, at Srota a to a}4 cents 
per pound. 

Stautoltte occurs imbedded In mica or 
other schists or gneiss, and is found 
abundantly in tbe schists of the New Eng- 
land states and in Virginia. The forma 
of tbe crystals are many,— simple, com- 
plex and cruciform twins. Staurolite is 
usually opaque and reddish-brown or 
black in color. It is a basic silicate of 
aluminum. Iron and magnesium. Perfect 
and well-formed crystals of this mineral 





slals are usually small, seldom exceeding 
a half inch In length. Quite a large de- 
posit was recently found near Telluride, 
Col., and the mineral is being mined for 
use in tbe manufacture of steel. A small 
part of vanadium trebles tbe tensile 
strength of steeL As good specimens of 
vanadlnite are rare and costly, collectors 
would welcome tbe news of a large find 
and offering of tbe crystals. 

Pumke, -During the summer of 1897 
several entensive deposits of pumice were 
ditcoveied in Nebraska. Another deposit 
was discovered in South Dakota, about 
three miles east of Pine Ridge Agency. 
The volcanic ash of which these deposits 
were composed was probably brought by 
the winds from volcanoes in Colorado and 
New Mexico, and deposited in tbe lakes 
and other water courses which at that 
time covered this region. A deposit of 
lump pumice stone has been found in Mil- 



are often mounted to be used In jewelry, 
as necklace and watch chain pendants. 
The cruciform crystals have heta widely 
advertised as a lucky stone to ward off 
danger and disease, and have found targe 
and ready sale among 'ignorant people, 
especially southern negroes. 

CryttalUne Quartt is used principally as a 
wood finisher, and the entire production 
of this material for this purpose is accred- 
ited to Connecticut. Crystalline quartz is 
used alB3 as an abrasive in the stonecut- 
ling trade, and a small amount of quarts 
is crushed and sized for use in the manu- 
facture of sandpaper. The production of 
crystalline quartz in 1901 was 14,050 short 
tons, valued at $41,500. These values are 
for tbe crude quartz; after it has been 
prepared for market Its value is from 
three to four times as greaL 

Otistoaes and ^ntetitoaei.— In Ibe United 
States, rocks suitable lor making whet- 
stones are found in Arkansas, Indiana^ 
Ohio. New York, Vermont and New 
Hampshire. 

The Arkansas whetstone quarries are 
in Garland and Saline counties,— the prin- 
cipal ones being on Quarry or Whetstone 
Mountain, near Hot Springs, Garland 
County. Tbe sandstones of Orange 
County, Indiana, furnish a whetstone 
known as the Hindostan or Orange stone. 
In Ohio, at Bereu, Euclid and Chagrin 
Palls, in Cuyahoga County, and at Graf- 
ton and in Lorain County, whetstones 
and oilstones sre produced. In Cort- 
landt County, near Labrador Lake, in 
New York, the Labrador stone is quarried 
for whetstones. In Haverhill Township, 
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Graflon County, New Hampshire, and 
near Lamoile. Orleans County, Vermont, 
are the quarries for the celebrated Indian 
Pond, White Mountain and Lamoi^e 
scythe- stones. The production of oil- 
stones, whetstones, etc., in 1901 amounted 
to $158,300; the imports are valued at 
$64,655, and the exports were in excess of 
the imports. 

The production of grindstones in the 
United States is almost entirely from Ohio 
and Michigan. The principal grindstone 
district in Ohio is included in Lorain, 
Cuyahoga and Summit counties, with 
Cleveland as a center, the largest grind- 
stone quarries and manufacturing plants 
being within twenty- five miles of Cleve- 
land. The quarries in southern Ohio are 
along the Ohio river, west of Marietta. A 
few quarries are in West Virginia, across 
the river from Marietta. The Michigan 
quarries are on the shores of Lake Huron, 
near Grindstone City. 
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New Use for ZIno. 

A recent invention for the preservation 
of timbers by the use of chloride of zinc 
promises to create a greatly increased de- 
mand for this metal. The process is a 
very simple one. and consists of extract- 
ing the saps and other juices of wood, and 
replacing them with the zinc chloride 
which penetrates all the pores, and ren- 
ders it impervious to the decaying influ- 
ences of moisture for a period three times 
as long as wood in its natural condition 
resists decay. It is now used for the prep- 
aration of railroad ties. 

The ties are loaded upon a car which is 
taken into a tubular retort so constructed 
that it can te hermetically sealed. A jet 
of steam is first introduced which is kept 
at a pressure of twenty pounds for three 
hours, the temperature being 250 degrees 
F. This softens and liquifies the pitchy 
and gummy material. The conditions are 
then reversed and a big air pump is ap- 
plied, creating a vacuum for an hour dur- 
ing which time the pitch and sap loosened 
by the action of the steam are drawn out 
of the timber, and with the condensed 
steam collected in the retort below the 
ties. 

Upon the release of the vacuum, a drain- 
age pipe at the lowest point oi the retort 
draws off the extracted material, and the 
inclosed timbers are thoroughly washed to 
remove all remaining pitch or gum. The 
retort is again closed and a three per cent 
solution of zinc chloride is forced in by a 
solution pump until the pressure stands at 
100 pounds per square inch. This forces 
the zinc into the cells of the tissue and 
almost entirely replaces the sap of the 
wood. The absorption is very rapid, and 
the final process generally requires from 
three to four hours. Pour-tenths of a 
pound of zinc chloride is injected into 
each pound of wood. The total time re- 
quired varies from seven hours on pine to 
ten hours on Oregon fir. 

The average life of a railroad tie is four 



years, and it is claimed that ties treated 
by this method will last from ten to twelve 
years. As zinc chloride is soluble in 
water, after ties have been in the ground 
eight or ten years it is found tfiat the 
upper portion has lost practically one half 
its zinc, while in the lower portion there 
has been a corresponding increase. The 
cost of the process is about 12 cents for 
each ordinary railroad tie — about one- third 
of the original cost of the tie, while 200 
per cent, is added to its life. 
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The Future Fiyinff Machine. 
M. Santos- Dumont says that he will 
supply his future airships with inclined 
planes, whose surface, added to that of 
the envelope of the balloon, will act in 
union with it under the propulsive action 
of the screw in supporting the weight of 
the mechanism. The airship which he 
expects to use in London will have such 
inclined planes. He hopes, therefore, 
gradually to approximate to the flying 
machine proper by reducing the volume of 
hydrogen until it is dono away with alto- 
gether. The airship will then become an 
aeroplane in the absolute sense of the 
word. M. Santos- Dumont expected to 
have three new ships ready at a not dis- 
tant date. He says that an airship of 
the length of the steamer Deutschland, 
constructed with the proportions of his 
No. 6, would transport a thousand voy- 
agers, with a sufficiently powerful motor 
and the necessary amount of petroleum, 
from New York to Havre in two days. 
He thinks that within a few years such 
voyages will have become an accomplish- 
ed fact. 
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Thick Bed of Sea Raised. 

The master of an incoming steam.shtp, 
in making soundings about thirty miles 
from the jetties, Gulf of Mexico, reports a 
strange phenomenon. The line showed 
twenty fathoms when there should have 
been at least sixty. The captain reported 
this strange shoaling to the government 
officials, and it was made the subject of a 
special report to the Navy Department at 
Washington. 

The discovery led to a thorough survey 
of the bottom, by order of the government, 
to ascertain the cause of the remarkable 
shoaling which puzzled the commander ot 
the steamsbip. it is believed to be im- 
possible that the sediment of the Missis- 
sippi river could have been carried so far 
out— miles away at sea — and in such im- 
mense quantities as to reduce the depth of 
water from sixty fathoms, the depth ob- 
served some years ago, to twenty and 
twenty-five fathoms. The most tenable 
theory is that the bed of the sea was raised 
by some volcanic disturbance. 
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New Blectrlc Hallway Device. 
A unique invention provides for the op- 
eration of street cars without the aid ot 
electric motors as they are now made. 
Small electric magnets are embedded be- 



tween the rails of the tracks and what 
corresponds to the armature is placed 
lengthwise on the bottom of the car. The 
current is supplied to the electric magnets 
buried in the earth, which, by their at- 
traction to the magnet in the car, combine 
to help the car along. The current is. of 
course, interrupted in the ground magnets 
by an automatic switch on the car. The 
inventor claims a great saving of elec- 
tricity, stating that 75 iamperes with the 
usual pressure will suffice for do cars« 
while the present trolley cars require 75 
amperes for each one. Recently, a 10 
foot model car, accommodating six people, 
was successfully manipulated on a track 
150 feet long. 

Sleep by Oompreeelnff Arterias. 
The Revue Scientiflque, No. 6. VoL t8, 
describes the Javanese method of inducing 
sleep by compressing the carotids, the 
large arteries that send blood to the brain 
and are situated in the side of the neck, 
running down from below the ear and in- 
clining towards the lower front of the 
neck. The operator presses these with a 
hand on each side of the neck. Thus the 
flow of blood to the brain is lessened. 

FOREIGN NOTES. 

A recent number received of the Re- 
vue Scientiflque, Vol. 18, No. 4. has tb» 
following among other notes: 

M. Jean Maumus ligatured the end of 
the appendix vermiform is of monkeys. 
Dissection, after 22 days, showed that 
nature was defending the menaced organ 
by circumscribing adherences and encyst- 
ment, by muscular hypertrophy, and by 
sending many macrophages to the seat of 
disturbance. 

M. Lannelongue finds that the perfora- 
tion of the appendix is not a new disease, 
for the last hundred years. Indeed, be 
found the appearance of it in an Egyptian 
mummy dating about 5,000 years ago. 

M. H. Soulie has examined 3,097 Calex 
mosquitoes from Algiers and vicinity and 
finds no evidence that this genus propa- 
gates the malarial microbe. 

M. Bachaus, of the agricultural institute 
of Koenigsburg university, has made nu- 
merous experiments in feeding cows on 
different vegetable food, and concludes 
that the flavor of milk depends more 00 
the peculiarities of the animal than on the 
vegetables eaten. 

In the Revue de Psychiatre, M. Preves. 
tabulates the percentage of persons who 
have transverse markings on finger- nails; 
he found that normal persons have only 
10 per cent, while degenerates of all sorts 
have from four to seven times that amount 
The belief of the translator of this item is 
that it often depends on temporary i^ysi- 
cal conditions unknown, for at times be 
has had many of these markings, and at 
other times, as now, none whatever. 
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How very different are the condltioas 
umder wtaicb amateurs work now to what 
ivas the case s dotca years ago '. At thai 
time tbe transparent cellaloid Him socb as 
is ased so much to-day was uaknowa, the 
only flexible film available being a species 
of bromide paper, prepared by means of a 
rapid emulsion wblcb, after developing, 
fixing, washing and drying, had to be 
made aeml- transparent by rubbing with 
castor oil or vaseline and then passing a 
hot iron over it to make the oil penetrate 
tbe pores of tbe paper. As may well be 
imagined printing from such a negative 
required bright sunny weather and was 
blow work at the best 

In tbe line of cameras, about the only 
kinds available were tbe regular tripod 
camera and a 'box" band camera usually 
spoken of as a "detective camera." Both 
these types were bulky and heavy and are 
Dot to be compared with tbe neat, light 
aad compact instruments, sucb as are 
made to-day. In the point of cost, too. 
there is considerable difference )□ favor of 
the modem camera. 

The lenses of those days were neither so 
good, nor BO cheap as they are now. The 
telC'pboto and those made from the new 
Jena glass, wbicb cover the plate sharply 
to the edges, with a large opening, were 
unknown. The developers also from 
which the tyro had to choose weie few in 
n amber and conRned for tbe most part to 
pyro, ferrous-oxalate and hydtochinon. 
Every amateur had to weigh oat his own 
chemicals and make up his own solutions. 

In the matter of printing papers we had 
Dot much of a cboice aa, witb the excep- 
tion of the regular bromide paper, such as 
that supplied by Eastman, they were all 
of the "printing out" variety. The one 
most generally nsed was tbe old albumen 
paper which, in order to obtain tbe best 
results, had to be sensitized by tbe user, 
and was only capable of producing a very 
limited variety of tones. It goes without 
saying that tbe prevalent style of finishing 
a print was to give it tbe highest gloss 
possible and to mount on a card with a 
very narrow margin. 

In tbe early nineties the thin rollable 
celluloid film was first intrcduced and was 
soon followed by the "Kodak" camera, 
whose advent seems to have marked a new 
era In photography. Amatenrs rapidly 
increased in numbers after tbe introduc- 
tion of this camera and film, and tbeir 
ever increasing demand for something 
new gave great impetus to tbe production 
of cameras and supplies. Tbe Eastman 
Co. then came out with their now famous 
Kodak advertisement "You press the but- 
ton and we will do tbe rest," which had 
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the effect of bringing large numbers of 
recruits to the ranks of the amateur photo- 
graphic army. 

New styles of band and view cameras 
were constantly being placed on tbe mar- 
ket, each one claiming some advantage 
over its predecessor. New kinds of lenses 
were produced which were more rapid 
and gave better definition than tbe older 
kinds. New plates were introduced, some 
of which gave more correct rendering of 
color values, while others were capable of 
photographing Interiors facing* window, 
and gave negatives free from halation, 
while still others were much more sensitive 
than anything previously produced. The 
number of new developer;, discovered and 
placed before the public was added to at 
the rate of from two to four a year, each 
new one claiming to he the ideal devel- 
oper. New papers both of tbe printlng- 
onC and development varieties were pro- 
duced in large numbers and were capable 



making himself a master of tbe art, has 
aids which students in tbe eighties bad to 
do without. The text books available for 
his instruction are now numbered by tbe 
dozens, while ten years ago they could 
almost all be named on the fingers ot one'a 
bands. And the important question o£ 
exposure is simplified for him by the In- 
vention of several excellent "exposure 
meters," the intelligent u;e of which will 
ensure good negatives from at least ninety 
per cent of the plates exposed. 

All tbe different pieces of apparatna 
used by tbe modern amateur have been 
vastly improved In many ways, and many 
new developers are now obtainable which 
will produce excellent negatives free from 
all stains and discolorations of tbe film, 
such as were produced by "pyro." And 
if he do not care to weigh out his own 
chemicals for mixing the various solutions, 
hp can buy them in "powder" o.- "car- 
tridge" torm, when all be has to do is to 



of giving almost any shade of black, 
brown, Kepia, red and bine tones. New 
styles of mounts were produced which 
showed off the superior artistic merits of 
tbe matt papers to such an extent that tbe 
glossy print is slowly becoming a thing of 
the past 

Tbe result of all tbese Improvements is 
that a person may, for a comparatively 
few dollars, purchase a camera of the 
"press tbe button" type, and without any 
previous knowledge of photography, may 
sally forth and make exposure after ex- 
posure witb a reasonable assurance of get- 
ting a fair percentage of presentable pho- 
tographs. 

But it is the more serious amateur who 
reaps tbe full l>enefit of tbe improvements 
that have been made in recent years. He 
has now at his service sucb a choice of 
cameras, lenses, developers, printing pa- 
pers, etc., that he is enabled to produce 
pictures which would, a dozen years ago, 
have been deemed beyond tbe power of 
photography. 

Tbe tyro who at the present day takes 
np photography, with the intention of 



dissolve the contents of the "powder" or 
"cartridge" In a given quantity of water 
and tbe solution is ready for immediate 
use. Thtsconvenience w(is quite nnknown 
in my salad days. 

Tbe choice of printing papers is now ex- 
tensive. If the aspiring artist have but 
little spare time during tbe daylight, be 
Ktill finds at Lis service many excellent 
papers of the development class, which 
are capable of producing very artistic aod 
pleasing pictures at night, using gas or 
lamplight as the sonrce of illumination 
and in finishing of which a "dark room" Is 
not necessary. These papers will give 
varying shades of black, hrown and sepia 
by direct development and can be toned 
to produce shades of blue, green and red. 
There Is. moreover, a great variety of 
printlng-oot papers for daylight printing 
to choose from, which are capable of giv- 
ing many pleasing tones; and tbe differ- 
ent styles, colors, textures, sizes and de- 
signs of cards on wbicb to raoant bis pic- 
ture may be numbered by the hundred as 
compared with the few dozens available 
in past times. 
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BBNBFIT8 OF BDUCATION. 

The practical men, or those whose lot in 
life requires them to engage in manual 
labor for a living, find it hard to see the 
lienefits derived from the study of ento- 
mology, arcbseology, biology, or even 
grammar or English literature. For what 
lias grammar got to do with building 
fences ? Or English literature with hoe- 
ing potatoes ? One is often asked similar 
questions by those who seem to think that 
a little knowledge of reading, writing and 
arithmetic is all that is required to make a 
success in life. Many persons lose sight 
of the fact that the advanced state of our 
present day civilization is due entirely to 
scientific knowledge, and the ability to 
pat that knowledge to practical use. Says^ 
the Chicago American in a plea for more 
and better pnbllc schools: The ignorant 
man who has succeeded through natural 
force and lucky opportunity is fond of 
asking these questions: 

What is the good of education? Of 
what practical use is scientific training ? 

These men are admirably answered by 
Herbert Spencer, to whose work they are 
referred. 

A collection of Englishmen ruined them- 
selves in the sinking of mines in search of 
coal. They might have saved their money 
bad they known that a certain fossil which 
they dug up in abundance, belongs to a 
geological stratum below which no coal is 
ever found. They went on digging cheer- 
fully and wasting their money. An ac- 
quaintance with that fossil and its mean- 
inii would have saved their cash. 

The study of biology is essential in the 
successful fattening ot cattle. 

An *'cntozoon" seems to the practical 
man a foolish, imaginary creature. But 
millions of sheep have been saved by the 
discovery that one of these fancy scientific 
entozoa, pressing on the brain, caused the 
sheep's death. When you know the ento- 
zoon you can dig him out and save the 
sheep's life. 



"My son's going to be an artist," says 
one proud father. *'He does not need to 
study a lot of scientific rubbish." 

This parent does not know that the dif- 
ference between a good and a bad sculptor 
or painter is often based on knowledge or 
ignorance of anatomy and mechanical 
principles. 

Education is important to the individual 
because it means the development of the 
brain, development of capacity for educa- 
tion, and increased chances of success. 

Educaliion is important to the state, be- 
cause it means not only competent citi- 
zens, but moral citizens. 

The animal in us yields to the influence 
of education. Kindness and brutality are 
enemies. They do not dwell together. 
The most important institutions in the 
country are the public schools, the gym- 
nasiums of human brains. The most im- 
portant citizens pf the nation are the 
teachers. The greatest criminals are the 
employers of child labor, iDecause they 
deny education, cut down in childhood the 

citizen's chance of progress and success. 

»» 

THB HBAVBNS FOB OOTOBBB. 
BY PROF. MALCOLM McNElLL. 

The Constellations. — Ursa Major is in 
the north t>elow the pole, and Cassiopeia 
is high up in the northeast near the zenith. 
Auriga is not far above the horizon in the 
northeast Andromeda is high up in the 
east and Perseus is between it and Auriga. 
The zodiacal constellations visible, count- 
ing from east to west are, — Taurus rising 
a little north of the east point, then Aries 
and Pisces just east of the south meridian, 
Aquarius just west of the meridian, then 
Capricorn, and finally Sagittarius setting 
in the southwest Pegasus is high up just 
south of the zenith, knd Aquilla high up 
in the southwest Cygnus is west of the 
zenith while Lyra and Hercules are below 
with Corona and Bootes setting in the 
northwest 

Phases of the Moon, Eastern time: 

New Moon. Oct. 1. 12 h. 9 m. p.m. 

First Quarter, •* 9, 12 h. 21 m. p.m. 

Full Moon, *• 17. I h. r m. a.m. 

Last Quarter, •• 23, 5 h. 58 m. p m. 

New Moon, •* 31, 3 h. 14 m. a m. 

There will be two eclipses during the 
month. The first is an ellipse of the 
moon, and the circumstances are good for 
visibility throughout the United States. 
It occurs on the night of October 16-17, 
and totality will last about an hour and a 
half. The middle of the eclipse comes 
just three minutes after midnight, central 
time, or three minutes after one o'clock, 
eastern time. As the eclipse is caused by 
the moon going into the cone of shadow 
of the earth, it can be seen at practically 
the same moment of absolute time from 
any station on the earth where the moon 
is above the horizon. Our use of standard 
time makes a knowledge of longitude un- 
necessary, except so far as it tells us what 
standard time we are to use at the place 
of observation, for such a phenomenon as 
a lunar eclipse ; but it makes more trouble 



in predicting such a phenomenon as the 
time of rising or setting of any of the 
heavenly bodies, as such phenomena are 
first computed for local time, and the 
times must be corrected for the difference 
between standard and local. 

The second eclipse is an eclipse of the 
sun on the last day of the month. It is a 
partial eclipse and will not be visible in 
the United States, but it will be through- 
out almost the whole of Europe and Asia, 
except the extreme southern portions^ 

Mercury, at the beginning of the month, 
is an evening star, but too near the sun to 
be seen, as it sets about three- quarters of 
an hour after sunset It rapidly ap- 
proaches the sun, and passes inferior con- 
junction with it on October 19, becoming 
a morning star. It then rapidly recedes 
from the sun and runs relatively north- 
ward, so that by the end of the month it 
rises about an hour and a half before scm- 
rise, and is in good position for naked eye 
observation. 

Venus is still a morning star, bat it is 
rapidly drawing nearer the sun in their 
common eastward motion. On October i 
it rises about an hour and a quarter l)e- 
fore sunrise; and at the end of the month 
the interval is only a little more than half 
an hour. Still the planet is so much 
brighter than the others that it will be 
possible to see it on any clear morning 
during the month until nearly the close. 

Mars is still a morning star, but is fall- 
ing behind the sun in their common east- 
ward motion, and consequently rises 
earlier and earlier. On Oct. i it rises 
shortly before two o'clock, and at a little 
after one at the end of the month. It 
moves I S^ eastward and southward tfarotigh 
the constellation Leo, and on Oct. so it 
passes about one degree north of Regnlus. 
the brightest star in the constellation. It 
is beginning to gain in brightness, bat a^ 
yet the process is rather a slow one. 

Jupiter is still in fine position for eve- 
ning view in the southwestern sky. It 
remains above the horizon until about 
I A.M. on Oct 1, and until about 11 p.m. 
on Oct. 31. It is in the constellation Cap- 
ricorn, and moves a little westward until 
Oct 4. Then for the rest of the month its 
motion is eastward, but it is quite slow, 
only a little more than one degree daring 
the month. 

Saturn is also in the southwestern sky 
in the evening ; but it is farther west than 
Jupiter and sets more than a hoar earlier. 
it IS on the border line between Capricorn 
and Sagittarius, and moves about one 
degree eastward. Jupiter and Saturn 
have reached their closest approach and 
now begin to separate. 

Uranus is also in the southwest in the 
evening, but still lower than the other 
planets. At the end of the month it sets 
at about seven o'clock, and throughout 
the month it is too low after sunset to be 
seen easily without a telescope. 

Neptune rises late in the evening. It is 
in the western part of Gem in t 
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VENTILATION OF MIDDLE-CLASS 
DWELLINGS. 

BV FRSn. T. HODGSON. 
III. 

What is the best methods of veotilatiDg 
a house without making one of artificial 
power or expensive apparatus ? 

This is a difficult question to answer, as 
environment has much to do with ventila- 
tion. However, a few suggestions in this 
direction may not be out of place. As 
before stated, one of the best means of 
ventilation, is open-window ventilation, 
and the best windows for the purpose are 
those known as double- hung windows; 
that is, windows having sashes both top 
and bottom portions hung and balanced 
with cords and weights ra such a manner 
that either the upper or lower sash can be 
opened at will. By this arrangement the 
upper sash can be lowered to any distance 
suited to the requirements, for the exit of 
exhausted air. The lower sash can be 
raised for admission of fresh air to suit. 
It is better, where it can be done, to lower 
the sash of one window and raise the sash 
of another window situated in an opposite 
wall, or in a wall at right angles to the 
first. This insures a current of air in the 
room, and purifies the atmosphere much 
more quickly than if both opened windows 
v.'ere situated in one wall. 

As a rule, the opening of the lower sash 
causes a draught of more or less velocity, 
which is not only uncomfortable, but often 
dangerous to delicate constitutions; and in 
crder to prevent inconvenience from this 
source, a method has bees devised by 
which the current of air is forced upwards 
to a height above the breathing zone of 
the inmates of the room. 

This device consists of a light frame, 
say t8 inches or more in width, and the 
full length of the distance between the 
window jambs inside the room. This 
frame may be made of such kind of wood 
as will harmonize with the woodwork of 
the room, the material being not more 
than two inches wide, and of such a thick- 
ness as will answer the purpose. The 
**stiles*' or end pieces must run up above 
the top rail, from two to three inches, and 
may be ornamented from the rail to the 
jamb, or left plain as may be desired. 
Holes must be bored through these pro- 
jections, for screws, so that the frame can 
be attached to the window jambs with 
suitable screws in a loose manner. The 
sides or ends of this frame, and the bottom 
must be fitted pretty closely to the jambs 
and wmdow stool, but not so tight as to 
prevent the frame from being swung easi- 
ly on the screws which act as pivots. 

When nicely fitted in place and finished 
like woodwork in the room, the opening 
in the frame may be covered with silk or 



other suitable material, shined, or other- 
wise ornamented, to suit the taste. When 
the frame is dropped in place, the lower 
sash may be raised, and the current will 
rush in, and striking the silk screen will 
be forced upwards, entering the room in a 
vertical stream on a line with the window, 
thus prevent! ag a horizontal draught. 

Should the room need * 'airing'* when 
unoccupied, the lower sash may be raised 
and the screen lifted up or swung on its 
pivots, until the bottom of the frame rests 
against the sash above. This will allow 
the air to flow into the room in large vol- 
ume on a line with the window sill. 

Screens of this sort may be made a 
means of decoration, and if well handled 
add much to the appearance of a room. 
In one house one was made of ornamental 
stained glass instead of textile materials, 
and the effect is quite pleasing. Rooms 
having open fire-places in them, are, near- 
ly in all cases, well ventilated, but, iires 
should be made in them at least four times 
a year, as flues sometimes get foul, ard 
on a cold damp day, bad air may be forced 
from the flue into the room. 

When ventilating flues are built in the 
walls or chimneys, they should not be 
parged with mortar. Warm air currents 
dry even the best mortar parging to dust, 
which is brought into the room with the 
air. Glazed pipes or tiles on the inside 
are good, the joints being made good and 
smooth with Portland cement Large 
flues or ducts may be rendered in Portland 
cement to a smooih hard face with the 
angles rounded, when the best results will 
be obtained. 

The manner in which a house is heated 
has much to do with the ventilation, and 
wherever it is possible, when radiators are 
used, they should be placed in the window 
recesses, or under windows where there 
are no recesses. This will prove very ef- 
fective in preventing the cold arising from 
large areas of glass in cold weather, from 
chilling the air in the room. Provisions 
for the admission of pure air from the 
outside, may be made near the radiator, 
that will not visibly affect the temperature 
of the room. 

Stove-pipe holes in chimneys to which 
no heater is attached, may be used to good 
purpose as ventilators, but they should be 
properly cleaned before being used for 
that purpose, and it is a good idea to burn 
a newspaper in the flue once in a while, to 
purify it. It should be closed at the en- 
trance to the room, by an adjustable reg- 
ister — many styles of which are in the 
market — so that it can be closed when 
desirable. 

Qrape Juice. 
Unfermented grape juice would be a 
very valuable and legitimate food pro- 
vided it were made without the use of in- 
jurious preservatives. The University of 
California experiment station has issued a 
bulletin giving directions for preparing 
the juice in an unobjectionable way. This 



depends on killing the bacteria naturally 
present in the fresh juice, by heating to 
about 176^ P. Heat below this point does 
not kill all the geribs. while much higher 
heat injures the flavor of the juice. 

The bulletin throws some light on the 
now almost universal practice of putting 
injurious preservatives in all sorts of pre- 
served food products. Some samples of 
fruit juice which were sold as *'pure, un- 
fermented grape juice" and recommended 
for throat and lung troubles, were found 
on analysis to contain as high as 4 per 
cent, of salicylic acid, or mort; than 20 
times what would have sufficed to preserve 
it. In some cases the alleged **unfer- 
mented" juice contained as much as 2 per 
cent of alcohol. The bulletin says that 
the sample recommended for throat and 
lung troubles contained enough sulphur- 
ous acid to cause such troubles even in a 
healthy person. 



^>^ 



Ice and Health. 
While it is true that some bacteria sur- 
vive exposure to freezing temperatures, 
such conditions, especially if prolonged^ 
are highly unfavorable to bacterial life. 
Water tends to purify itself by freezing, 
but the purification is usually incomplete. 
A few bacteria may survive even after 
long exposure to low temperature. Hence 
too much reliance must not be placed on 
the purification of water by freezing, es- 
pecially if the ice is artificially made. The 
practical lesson is not to mix ice with food 
or to put it in drinks. A temperature of 
between 50 and 60 degrees F. is sufficient- 
ly low to be refreshing, and to obtain this 
degree of cooling it is sufficient to place 
vessels containing the food, etc., in ordi- 
nary cold storage. 

The Oauae of Sleep. 

What produces the feeling of sleepiness 
has long been a study with physiologists. 
Dr. Raphael Dubois, a Frenchman, has 
lately come to the conclusion that sleep is 
not necessarily the result of the exhaus- 
tion of bodily power and the need of sleep. 
It is the direct result of carbonic acid gss 
formed in the system, indirectly by work 
done, or otherwise. 

During your waking hours you are pro- 
ducing in your body an excess of carbonic 
acid, by the oxidation of food, etc. This 
carbonic acid is an anesthetic, and in turn 
it tends to hinder oxidation and ultimately 
produce sleep. It is therefore a wisely- 
provided automatic regulator of waste in 
the human system, for it forces you to 
sleep before you have drawn dangerously 
on your reserve resources. 

Dr. Dubois's theory is verified by the 
fact that even when you take carbonic 
acid into the system from an outside 
source you develop all the symptoms of 
fatigue, and finally go to sleep, though in 
fact you may not be fatigued. When you 
are in a crowded, close room, where there 
is an excess of carbonic acid in the air, 
you soon become sleepy and feel tired out, 
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though in fact the carbonic acid, by dilut- 
ing the oxygen of the air, has reduced 
oxidation in the body instead of increas- 
ing it. 

BnaUs as Food 
The popularity of the snail as an article 
•of food is not confined to Paris, but ex- 
tends throughout southern Europe and 
some parts of Africa. Dr. Edrard, a 
French writer, in a pamphlet, says that 
•90,000 pounds of snails are sent daily to 
Paris from the gardens at Poitou, Bur- 
gundy, Champagne and Provence. Those 
feared in gardens are fed on aromatic 
herbs to improve their flavor. Their mar- 
ket price is from 2 francs 50 centimes a 
hundred, while those from the hedges, 
woods and forest bring only 2 francs to 2 
francs 50 centimes. The proprietor of 
one snailery in the vicinity of Dijon nets 
over 7 000 francs annually. The snail is 
reared and fattened with great care in 
some cantons of Switzerland as an article 
of luxury, and is exported in a pickled 
state. It is also eaten as a relish and 
nutritious article of food in Austria, Spain, 
Italy, and in some parts of the United 
States. The Ashantees and other African 
tribes smoke them and eat them as dally 
food all the year round. In Algeria, in 
the markets, large heaps of snails are sold 
by the bushel and the hundred as an arti- 
/Ae of food. Vendors hawk them in the 
streets of Cairo. In modern Rome fresh- 
gathered snails are hawked by women 
from door to door. 




Weight of Brains. 
M. Marchand has investigated the brains 
of 1,173 persons immediately after death. 
The weight of the brain is influenced by 
the disease; diphtheria, for example, in- 
creases the weight. The brains of new- 
bom boys weigh, on the average. 371 
grams; of new-bom girls 361. At the 
end of the first year, the figures are boys, 
5)67; girls, 893. By the end of the third 
year the weight of the brain has tripled 
and from this epoch it increases very slow- 
ly, especially with girls. It attains its 
greatest weight at about 19}^ years for 
men, at about 17 for women. The aver- 
age weight of the brain of an adult male 
is 1,400 grams; of an adult female, 1,275 
grams. The reduction of weight due to 
senile atrophy commences with men, 
about the eightieth year; with women, 
about the seventieth. We may recall tor 
comparison, the following facts: The 
heaviest brain on record is that of the 
novelist Touigenieff (2,120 grams); one of 
the lightest is that of Gambetta (1.160 
grams). The weight of the brain is, thus, 
one factor, and only one, in the compari- 
son of different men and of different sexes. 



Larfirest Pearl. 
. A pearl, supposed to be the largest and 
most valuable in the world, has been 
found near Broome, West Australia. Its 
value is estimated at between $45,000 and 
♦75.000. 



Indian Bowl Bemaina. 
Editor Popular Science News : 

Several years since, while hunting relics 
on Noraconk's Island, in the West Branch 
river, Northumberland County, Pa., I 
came very unexpectedly upon a buried 
bowl. I say unexpected— but why should 
we use the word when all finds by the 
collector are unexpected ones? I merely 
mean to say I did not think any pottery, 
outside of shreds, would or could be found 
after the lapse of one hundred and fifty 
years since aboriginal occupation. It had 
been buried one foot or more below the 
surface, or at least deep enough to escape 
contact with the plow, for the ground had 
been farmed for years. 

About one hundred yards south of the 
wagon bridge, on east side of island, and 
in direct path of a new channel being cut 
by the river, I noticed several pieces of 
pottery sticking out from a slight mound 
perhaps two feet across Investigation 
showed that a bowl had been buried and 
that it was crushed either by the load of 
waters or by something striking it on the 
upper side. Some parts crumbled to the 
touch, and others were evidently washed 
away. What its contents had been, if 
any. could not be ascertained. 

This bowl was quite large. — the inside 
of the neck, below the rim, being about 
eight inches, while the outside diameter 
across the flaring rim is in the neighbor- 
hood of eleven inches, and the broadest 
section of the bowl over twelve inches. 
The clay of this bowl was tempered with 
powdered quartz and bluish flint — princi- 
pally the latter. The inside is colored 
black and at one point extends over the 
rim and continues down on the side. The 
thickness (about three-eighths inch) varies 
some, but on the whole is quite regular. 
The ornamentation is entirely on the out- 
side, and consists of parallel strokes and 
lines made with a blunt piece of wood, 
and laid on at different angles around the 
rim and neck. On the body of the bowl 
proper a piece of fine woven matting, ap- 
parently, had been pressed, also at differ- 
ent angles, while the elay ;was yet soft. 
On one portion of the neck the thumb nail 
was evidently used to make a few marks. 

Surrounding the bowl were nine pit or 
hammer stones— one, of oblong shape, 
having two pits on each side. These were 
likely buried with the bowl, as several 
were still imbedded in the soil. 

A heavy shower coming up prevented 
me taking all the data I wished of this 
find, and obliged me to leave all the pit 
stones. In my hurry, too, I think I drop- 
ped some pieces of the bowl.* Through 
force of circumstances I was unable to re- 
turn for some time, and when I did, was 
chagrined to find the pit stones had disap- 



peared, although I was careful to place 
them under a pile of drift — while the plow 
had removed all traces of the site of the 
bowl. 

Less than two years ago I again came 
upon the remains of another bowl which 
had been disturbed while grading for the 
electric road between Milton and Lewis- 
burg. The shreds in this case were too 
much scattered and broken to permit of 
much data being taken, but it serves to 
show that we may even yet find pottery 
in a fair state of preservation. 

J. W. Van Kiek. 

■ »» 

The Coooa Gonftiaion. 

Editor Popular Science News : 

Noticing that a recent issue of an agri- 
cultural journal in attempting to elucidate 
the deplorable confusion of the words 
cocoa^ cacao and coca succeeded only in 
making the matter worse, I offer herewith 
a concise statement of the facts: 
Cocoa— is the ;erm applied to the oilleas 
preparation of chocolate; it is the 
name in the British West Indies for 
cacao; it is from the palm that pro- 
duces cocoanuts. 
Cacao— is the Spanish- American name of 
the plants (Theobroma cacao and T. 
pentagona) which ptodace the choco- 
late seeds; this word is fortnnately 
superceding **cocoa" as applied to the 
plant and its seeds; His pronounced 
kah->&a^-oh. 
Coca— is the English name of a South 
American shrub (Erythroxylon coca); 
its leaves contain the famous alkaloid 
cocaine and have strongly stimulating 
qualities. 
To avoid this confusion the obsolescent 
word broma might be revived to take the 
place of cocoa the oilless, powdered prep- 
aration of chocolate ; and cocoa, the plant, 
should certainly be called either cacao or 
chocolate ; which leaves cocoa for the old 
name of the palm. There is no reason 
why the two other words should get con- 
fused. For the sake of those who may 
care to roam around the subject, it might 
be added that : 

Coca of Mexico — is the white ipecacuanha 
(Richardsonia scabra), a common 
drug. 
Coco— is the Spanish- American (and Bra- 
zilian) name for cocoanut 
Cocos— is the botanical genus to which 

the cocoanut (C. nucifera) belongs. 
CocoE— is the name applied in the British 
West Indies to the roots of Colocasia 
antiquorum esculentum; the Spanish 
name is *'ajautia," and the Hawaiian, 
"taro." 
Coco— the wood of a tree (Inga vera) used 
in shading coffee, and called in Span- 
ish-America, **guaba." 
Cocus- is a West Indian cabinet wood. 
CocoiTE— is the Mexican name for a tree 

used to shade cacao. 
Chocho— is the vegetable pear (ScK:hiam 
edule) of the Southern States and 
Tropical America. 
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CAucHO—is the Tropical American name 
for raw rubber. 

Cauto— is glass-bark tree (Hirtella silicea). 

Cacoons — ^is Entada scandens, a vine 
whose very large seeds are sometimes 
made into boxes. 

Cocoa Plum — is Chrysobalanus icaco, a 
West Indian shrub and its yellow or 
purple plum- like fruit 

Icaco — is the Spanish-American name of 
the cocoa plum. 

CoLA—is a tree (StercuHa [Cola] acumin- 
ata) related to the cacao shrub; it 
produces the famous kola nuts which 
yield the cola preparations. 
So much without leaving the subject of 

botany. O. W. Barrett. 

Self-Surffery of Crabs. 
Editor Popular Science News: 

Remarkable experiments on decapitated 
crabs have been published, showing, as in 
many other instances, that intelligence is 
simulated by reflex action of nerves, ~in 
this case, sensations going only to the 
spinal cord and thence reflected by motor 
nerves; hence the word "reflex." 

Selt-mutilation is practised by crabs to 
relieve themselves from the incumbrance 
of injured joints and limbs. The wound- 
ed crab uses his claws (on the injured side) 
to pull off or cut off the offending member. 
The act has all the signs of a premeditated 
act It appears to be intelligent, volun- 
tary. The action is itself complex and 
deliberate; the results to the crab are use- 
ful. But the action is certainly a reflex 
action, having nothing to do with the 
brain. It takes place even when the brain 
is destroyed, With some Crustacea it 
takes place even when the animal has 
been decapitated. The claws, in such a 
case, seek the wounded member and tear 
it off just as before. Wounds in members 
that are not articulated (as in the small 
legs of the hermit crab) do not excite the 
reflex act. The wound itself is not the 
exciting cause, therefore. Cut one of the 
walking let^s — for which the reflex exists — 
on the hither side of the articulation, not 
as before on the further side, and there 
will be no action. This is very curious, 
because identically the same nerve has 
been cut in both cases. The muscles cer- 
tainly play a part in the phenomenon. 
Autotomy involves certain special mus- 
cles. If they are injured the action can- 
not occur. 

In a set of experiments these muscles 
were first injured. After this the leg 
could no longer serve for locomotion ; but 
the crab made no effort to seize the leg 
and to tear it off. which indicates that the 
reflex was not excited. But so soon as 
the leg was cut beyond the autotoraic 
articulation the animal used his claws in 
violent efforts to free himself from the 
wounded member. The reflex acted. In 
other experiments the autotomic muscles 
were first injured and then the nerve cut 
on this side of the articulation. No action. 

How are such facts to be explained? 



Are they the results of pure reflexes? 
Most certainly— since they occur when 
there can be no question of the intelli- 
gence. But, in appearance, these reflexes 
are most intelligent. The most enlight- 
ened intelligence could do no better. The 
study of such phenomena as have been 
described is, then, of the first importance 
and deserves the attention of physiologists. 

SoL. 

Arawak Drawings. 
Editor Popular Science News: 

So far as I can learn, the only known 
rock carvings in Porto Rico, are those 
near Rio Blanco, in the district of Huma- 
caa The site is a long gorge containing 
three cascades of the River Hicaco, just 
above its junction with the River Blanco. 
The figures are cut into large syenite 
boulders in the bed of or along the sides 
of the stream. There are some fifty carv- 
ings still visible, many of which, however, 
are nearly effaced by attrition daring 
freshets. With few exceptions the human 
figures are incomplete and elementary. 

There is one well preserved drawing, 
apparently of a chief, with mantle and 
head dress. Another evidently represent- 
ed an animal, the dog, probably; although 
the face is of the same type, the ears are 
pointed and sec on top of the head. The 
gravure lines are about half an inch deep, 
and rather broad in proportion. 

A portion of a human skull was found 
at a depth of three feet during excavation 
work in the vicinity. It is very probable 
that investigation would disclose burial 
sites, implements, etc. This site was very 
likely the headquarters of the trit)e of the 
eastern half of the island ; it is six miles 
from the sea— beyond the reach of the 
pirate Caribs— at the head of a small but 
very fertile valley surrounded on three 
sides by impassable mountains. 

O. W. Barrett. 
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BfllBot of Water on Pollen. 
Editor Popular Science News: 

While examining the pollen of different 
wild flowers, I thought I would try the 
effect of water upon same, not expecting 
to find it would have any influence upon 
it Placing some of the pollen of wild 
geranium on the slide of my small micro- 
scope. I added a drop of water. The 
pollen took readily to the liquid and began 
floating merrily about; just then I was 
called away for a couple of minutes, and 
when I returned to my desk I looked 
through the glass at the pollen which I 
fully expected to find sailing about as I 
left it; what was my surprise to find the 
grains completely surrounded by a cloudy 
mass, and perfectly still ! 

I cleaned the slide, put on fresh pollen, 
added fresh water, and watched develop- 
ments. The grains began sailing about 
as before, but I noticed at the same time 
they began to swell slightly, and put forth 
three little points at equal distances apart, 
changing the shape of the grain from 



round to a triangular form. Suddenly 
they began one by one to burst from ihe 
under side, sending forth a cloudy sub- 
stance like spores. The bursting began 
after the pollen had been in the water 
about two minutes. The riper the pollen 
grains, the sooner they burst 

I tried the pollen of several other plants 
in water, and found the same peculiarity 
with all ripe pollen grains taking readily 
to water. The pollen of mandrake would 
not mix, and the water had no influence 
on it that I could see. I have never heard 
of this circumstance before, and would 
like any information regarding it through 
your columns. B. A. Lewis. 
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Steam Rlsinfir ttoxa Crater LakSw 
Editor Popular Science News : 

Parties who have just reached Portlands 
Oregon, from the famous Crater Lake, re- 
port that great clouds of steam were seen 
rising from the waters, while they were 
encamped upon the shores. 

Crater Lake is situated in the heart of 
the Cascade range, in Klamath county, 
southeastern Oregon. Countless years 
ago Mount Magawa was an active volcano ) 
so geologists have decided. 

Finally, the whole interior of the moun- 
tain collapsed, forming an immense ellip- 
tical basin thousands of feet deep. Only 
the outer rim of the mountain near itS: 
base was left. In time the volcano ceased, 
the fires were extinguished and the colos- 
sal basin filled with water, thus creating 
Crater Lake. The lake is about seven 
miles long and 3>^ wide. Great butting 
cliffs tower aloft above the lake's surface, 
rising in places a.ooo feet high. Sound- 
ings show the lake to be 2. 700 feet in the 
deepest place. 

No visible stream empties into this lake, 
though it must be fed by hidden springs. 
Rogue river rises in Crater Lake. This 
lake is one of the most wonderful bodies 
on the American continent, and is visited 
annually by many hundreds of tourists 
and sightseers. The party that were visit- 
ing the lake positively assert that great 
white clouds of steam were seen to rise 
from the lake and hover over its bosom. 
The waters also seemed strangely per- 
turbed at times. Great public interest is 
felt and expressed ia the startling report 

Crater Lake and the craters of Mounts 
Pelee and Soufriere before their eruption, 
as can be seen by a comparison of photo- 
graphs, are very similar. At one time of 
the year all that portion of the mountains 
occupied by Crater Lake is uninhabitable, 
the winter's snow being yet almost too 
deep to admit hunters and camping 
parties—the only persons who now visit 
the lake. J. Mayne Baltimore. 



First Wireless Telegraph Line. 
Probably the first wireless telegraph 
line in this country to start on a commer- 
cial basis, is that between Whites Point, 
Calif., and Catalina island, 36 miles off the 
coast which has just opened for business. 
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QUESTIONS NOT ANSWERED. 
Answers are solicited, especially for all 
questions so far without replies. Ques- 
tions will appear but twice, successively. 
The following questions need reply— 366, 
371 3:8. 383. 

395» The Malarial Mictobe, Have any 
of your readers seen a description of this ? 
Is it a bacterium, bacillus, or micrococcus? 

Janet, 

396* Caona Luect What is the adult 
appearance of the tuj^ect that bores into 
the stem of cannas ? The caterpillar found 
is about an inch in length , dark brown, 
with light dorsal line and light broad lat 
eral stripe on the last four or five seg- 
ments. The true legs and 4ih, 5th, and 
6th segments are dark. Gardener. 

397* Geranium Insect* Can any one of 
your readers name the caterpillar, slender, 
about i^ inches long, found eating a 
geranium Uaf, and preci<;ely imitating the 
stem of the leaf, as it stands out straight 
at an angle with the stem ? Gardener. 

39e. Eogliili Book Binding* Why is it 
that English cloth-bound books have the 
cover attached only by flimsy cheese-cloth 
instead of by twine? The covers soon 
break off, and it is exasperating. With 
this I put another question: What is the 
sense of the recent fad of rough-edged 
book leaves, as vexatious as uncut leaves? 

Reader. 

J^. Blactterries. Why is it that black- 
ben ies grow to perfection in size and 
pulpiness only in partial shade ? 

G. W. M. 

400. InwdB in "Wei Seasons. Are the 
young larvae drowned out in wet seasons? 
There is certainly a great reduction in 
numbers as compared with dry seasons ? 

Observer. 

401« Plantain Seecfe. Who can beat this ? 
— an average vigorous plantain ( Plan tago 
major) with 25 spikes, and 8,070 little 
pods, each of which contains **7 to 16 
seeds ?" Say eleven ovules, and it would 
be 88 770 seeds. No wonder this weed 
prevails. An inch was cut from an aver- 
age spike, the pods (generally called seeds) 
counted, and multiplied by the 270 icches 
of spikes Observkr. 

402. BriHiaocy of Son. What is the 
cause of the greater brilliancy of the morn- 
ing sunlight as compared with that of the 
evening ? The sun's rays penetrate the 
same amount of atmosphere in ascending 
to the meridian, as in descending from 
meridian to horizon. The presence of 
dupt, mist, or smoke will not explain it, 
since the light of morning in all circum- 
stances seems keener, fresher, than that of 
evening which is more yellow and fire-like. 

A. H. 

403» Blacksnakes and Mice* Is not a 
blacksnake a good substitute for a cat? 



We found one in our cellar and have not 
sought to kill him. No evidence of mice 
has has been noticed since his snakeship 
made his appearance. Country. 

404* Sunflowers of variotn site* One of 
mine has flowers Ave or six inches in di- 
ameter of disk, at top, down to one inch 
on lower side stems. Is this common, and 
do the varieties of sunflowers of all sizes 
originate in this way ? I know that there 
are species in nature of varying size, some 
very small, but I speak of the numerous 
sorts of the cultivated. Janet 

406* Japanese Hydrangea G^fors* My H. 

paniculata grandiflora is turning a brown- 
ish green, this Sept. 6th. Will any one 
who is long familiar with this plant inform 
me if it is due to a wet season, — the change 
having been to red for several drier sea- 
sons. Also, does the humid summer ac- 
count for the browning and falling of 
many Paulownia leaves, probably from a 
fungus ? Janet. 

406. Hones and Heat When a horse 
is hitched in the street, exposed to a hot 
sun for hours, ready for immediate use, 
does he not suffer more in health and 
comfort than if he were in a stable; and 
in which of the two situations is he most 
annoyed by flies ? This inquiry is to set- 
tle a dispute. Observer. 

407. Boiling Potatoes. Is anything 
gained by violent boiling ? Can the water 
and steam in an open vessel be raised 
above 212** Fahr. C. J 

408* Studies in Drawing. What pub- 
lished series of trees and animals are 
available and most useful in the practice 
of drawing ? Texas. 

409. Tamiilied Silver. Why does plated 
ware turn to all colors of the rainbow 
when standing long without polishing ? 

M. 

4S0. Old Ezpoaed Paint Why does this 
become lighter in color, whatever the orig- 
inal color may be ? M. 

4U. Fnstt Abundance. To what may 
the excessive abundance of fruit this year 
be attributed, e. g., berries and grapes? 

Suburb. 

4)2. Grapes and Jetty. Is it known gen- 
erally that green grapes, even half grown, 
make good jelly, and that, by so using 
them, the superabundant fruit can be 
thinned out, so that what remains will 
ripen better and larger ? Suburb. 

4)3. Dangers of FootibaU. Should not 
the piling of the players on each other in 
a heat> be prohibited by law, or be reason 
for arrest under some existing law that 
concerns disorder or assault ? I have re- 
peatedly seen persons injured in this way; 
sometimes death results. A. T. P. 

4S4. Asthmatic Breathing. If every dis- 
ease has a remedy, what is the remedy 
for asthmatic breathing accompanied by 
palpitation, shortness of breath and ex- 
treme exhaustion on slight exercise ? K. 

4)5. HotAir Balloons, i. What is the 
lifting capacity of ordinary hot air type 
per cubic yard ? 2. At what temperature 
are they inflated ? 3. What would be the 



cost of such a balloon (silk envelope) large 
enough to lift 400 lbs., exclusive of its own 
weight ? 4. Using kerosene oil to famish 
heat, how much would be required to in- 
flate the balloon and how long would it re- 
main afloat ? 5. Aside from Are are there 
any disadvantages peculiar to hot air bal- 
loons ? 6. What is the relative heat pro- 
ducing value of kerosene, gasoline and 
alcohol ? Homer W. Jackson. 



AN8WBBS. 

387. Wnk Gbver. In answer to G. J 's 
question, I will say that the pink clover is 
without doubt Trifolium hybridum, Al- 
siche of Alsatian clover, which is becom- 
ing fairly common. A description of it 
will be found in Grey's Manual of Botany. 

Charles C. Plitt. 

390. Peat for FtfdL It is largely so used 
in other countries. The recent high price 
of coal is already leading to the use of 
peat in this country. Men are now dig- 
ging it a half a mile from where I live on 
Long Island. There is plenty of peaty 
bog in the eastern states. Peat is good 
simply as cut and dried, and better as 
mixed with something of a tarry nature 
and compressed. I would suggest that it 
might be profitable to chop finely by ma- 
chinery anything of a vegetable sort- 
brush, weeds, weedy grass, waste boards 
and scraps— and compress it with enough 
adhesive. Sawdust, of which vast piles 
accumulate at mills, has been so prepfired 
for fuel. Inglbsidb. 

393. Freckles. These can be removed 
by means known to any doctor, or adver- 
tised by dermatologists. I do not believe 
in the quack advertisement talk referring 
everything to * impure blood;" nor do I 
believe in vegetarianism as a cure-alL As 
to freckles they come mostly by ezposore 
to the sun, no doubt, and no persons axe 
healthier than the freckled street boys and 
farmers' boys. Sun-Spot. 

393. Freckks* I beg to differ with Tim 
othy Wheeler in regards to freckles. Tbey 
are caused by exposure to the sun's rays, 
and are found in greatest abundance on 
the exposed parts of country children pos 
sessing delicate thin skins. They are due 
to a collection of pigment in the cells of 
the rete malpighii. To prevent or remove 
them, protect the skin from the sun and 
reduce the amount of iron in the food 
Freckles are not due to poor blood. 

John Howard, M.D. 

394. Tnaftmwia- Keep youself in as good 
a humor as possible, rise at an early hour. 
take enough exercise to make you moder- 
ately tired. In some cases with certain 
people, insomnia ceases if they rise from 
their beds and walk about the room for a 
little while. When sleeplessness is caused 
by heat, it is a good idea to take a cold 
bath before going to bed. If the feet or 
hands are too warm, bathe them in vine- 
gar and water. A healthy body, a good 
digestion, and sufficient exercise is the 
best guarantee of profound slumber. 

O. P. H. 
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395. The MiUiial Mkrobe. It is re- 
ported as '■Bacillus malaria." The bacilli 
are rod -like, —bence tb« name, from the 
I^atlD baclllum. a little stick or staff; and 
bacteriam meaoa the same tbjDg, from 
the Greek baclerioD. Micrococcus Is from 
the Greek, meoDlog little berry (koklos.) 
sod applies to microbes that are cell-like, 
little dots instead of rods in form, a varie- 
ty of bacteria. AH are vegetal, and not 
Hsckel's Protista. Doctor. 

3M. Cuuu Iwect In reply to Gar- 
dener, I have ooe of the larva from a 
csDoa, but now for a long time he seems 
to defer his pupa stage, and keeps on 
boring and eating the pieces of canna 
stem which I renew for him. Apparently, 
so far. be contemplates getting into the 
ground to pupate over winter. Will sup- 
ply him with some earth, to see if that is 
his intention. W. P. 

397. Geraohnn haecL I have reared 
one of tbese geometrid fellows, taken from 
a geranium,— otherwise called alooperor 
measuring worm. At rest, they adhere 
by the last two pair of "propleijS," and 
stand out like stems of the plant. This 
fellow ensconced himself under a dry leaf. 
and came forth a thin-winged tnolh, buff- 
yellow wilb large irregular blotch across 
the middle of the wings and numerous 
spots, all these markings a pnrpEish- 
brown. In the large quarto volume of 
the Geometridte, by Prof. A. S. Packard 
— a governmeDt publication with plates — 
this species could be Identilied readily, 1 
presume. The papa shell is transparent 
with two very eyellke black spots where 
eyes might be, but of course are not. 

' R. B. 

398, Eaclhh Bookblndfag, There is no 
imaginable reason tor It. Substantial 
ivork is supposed to charactenze the Brit- 
ish ; but these cheese-cloth book hinges. 
irlth DO cords, are the extreme of utter < 
fllmsiness. I have a lot of such books 
with the backR loose. As to rough edged 
leaves, particularly the purposely ragged 
ones, -it is a pure affectation of something 
ancient, probably.— one of the foolish fads 
of all sorts, such &a old style lettering, or 
the big iireplaces and andirons originally 
designed for log fires, but now, with coal 
tires, a monkey imitation without reason. 
Why do not the occupants of these houses 
wear jack boots and trunk-ho-=G ? G. 

398. Englbb BocAbhidtng, I have beard 
it said that the English who are rich 
enough to buy any books, are supposed to 
be neb enough to have these le-bound in 
fancy leather in some style that each one 
adopis for his library. Ic is a compli- 
ment then to all the buyers to assume 
that they are wealthy, with a fancy for re- 
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A New Way of Focuaalns. 

Every photographer knows that he can- 
not focus at one lime objects at widely 
various distances from his camera. If the 
lens is fixed at that separation from the 
sensitive plate which suits adistant object, 
it must be moved further from the plate 
to focus a near object. It is for this 
reason that cameras are geuerally provided 
with bellows or other means of varying 
their length. 

Sometimes, however, to simplify camera 
and sbnlter construction the lens is lixed 
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teran that kind of compliment; I am not a 
Dives. Slim PURSE. 

402. BrOUaocy of the Sou. The reason 
would seem to be obvious. The air ac- 
cumulates dust and smoke during the day, 
which settles during the night, giving a 
clearer sunlight at morning. L. M. 



atone sepaiation from the sensitive film, 
and near objNits are brought into correct 
focus by means of "supplementary mag* 
nlfiers" suited to those distance.*;. Tbis 
method of focussing, while it simplifies 
camera construction, has the disadvantage 
of being applicable only to those distances 
of object for which magnifiers are provid- 
ed. The focussing Cooke lenses, which 
are a development of the welt known 
Cooke lens, provide a means of focussing 
objects at any distance within their range, 
while they themselves are kept at one 
Bied distance from the sensitive plate. 

The Rgure shows a focussing Cooke 
lens in which the requisite movement of 
the front glass is effected by partly rotat- 
ing the ring A, which has engraved upon 
it a scale of distances of object. The 
finest effects of definition which modern 
anastigmats can yield are seldom obtained 
in hand cameras of ordinary construction, 
owing to the want of rigidity and truth of 
the lens supports. This improvement, 
wliich results in the rigid filing of the 
lens, is, from this point of view alone, 
especially valuable. Attention is also 
called to the fact that these lenses, by 
rendering bellows and slides unnecessary, 
effect a considerable redaction in the cost 
and weight of cameras.— Eag. Mecb. 



Color Cvire for tbe Byaa. 

In the present state of society, with the 
forced conditions of living, when the strain 
of competition inclines more particularly 
to educational pursuits, it is most essen- 
tial that the sense of sight should be 
properly understood. Too much of one 



coU>r not only tires the sight, but abso- 
lutely impairs It, and the constant appli- 
cation of the eyesight to one grade of 
color reduces it in a very short time to a 
condition of atrophy, which is variously 
described as color bimdness, weak sight. 

The invention of a rainbow-bued card 
proceeds on approved scientific lines. It 
is based on the theory of the solar spec- 
trum, as indicated by the foremost scien* 
tist of the day. Lord Kelvin. It affordft 
relief in a thoronghly scientific manner. 
The eye, which craves for constant change 
of hue, can. In the momentary glance 
which colors afford, travel the whole 
length of the spectrum, and receive an 
acquisition of strength far superior to any 
aid concocted by spectacle or other eye- 
strain specialists. Besides being the cure 
for weak eyesight, this is a capital pre- 
servative and ocular tonic. A glance over 
this colored card is equal to a walk through 
green fields and beneath sunny skies. It 
concentrates for a busy man as much ocu- 
lar refreshment as his wearied eye re- 
quires, and is so unconventional that, 
placed once on bis desk, to.be effective, it 
only requires occasional glancing at. — 
Eng. Mtfcb. 

A Tree-Dwalllnff Kai^aroo. 

Bennett's tree kangaroo (Oendrolagus 
bennettianus), of which a specimen has 
lately l>een received at the Zoological 
Gardens, was iJrst exhibited by the socie- 
ty in 1S94. It is a native of Queensland. 
It is extremely probable, writes our 100- 
logli^al correspondent, that the tree kanga- 
roos, of which there are four or five 
species, are specially modified types which 
have taken to an arboreal life. 

The chief point of distinction between 
the tree kangaroos and the other members 
of the family is in the normal proportions 
of the two pairs of limbs to the body, the 
length of the hind ones being only slightly 
in excess of that of the front pair. In the 
hind feet the second and third toes have 
claws nearly as large as the others. The 
tailis of great length and thickly furred; 
although it is not prehensile, it is of con- 
siderable use to the animal when climbing. 
It is stated that tbis kangaroo prefers a 
panicular kind of tree, and that in the 
rainyseasonitkeeps to the lower branches. 
—Pall Mall Gaiette. 

A Blue Rose. 
Mr. M'I>onald, an American rosarian, 
has just brought to notice a blue rose, of 
which he is himself the cultivator. Ex- 
treme precautions were taken to protec'-, 
the specimen from perils of the sea and 
salt water, etc., and to keep it tresh and 
vigorous, it being protected in a specially- 
fitted, beautifully- worked miniature green- 
house, something like a bird cage in shape. 
As a result, on arriving in Liverpool, the 
buds were found to be in splendid con- 
dition. Mr. M'Donald will exhibit the 
specimen at the horticultural shows. 
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A Device for Alarm from Ckyffln. 
Count Kamic-Kaniici. a chamberlain of 
the Czar, has invented a hermetically 
sealed iron box which is placed on the 
grave. A hollow, removable tube con- 
nects it with the coffin. Inside the tube 
is a spring. One end of the spring is con- 
nected with the iron box. To the other 
end inside the coffin is affixed a glass ball 
which just touches the chest of the body. 

The faintest movement of the balL such 
as the simple motion of breathing if the 
dead come to life, sets the spring in 
motion. Then the lid of the iron box 
-springs open and a flag rises out of it four 
feet above the ground. At the same time 
an alarm bell rings from the box and an 
electric lamp shines out of it. These sig- 
nals are intended to serve equally well by 
day or night. 

When the box lid rises the tube admits 
to the coffin sufficient air for breathing 
and the light from the electric lamp shines 
through it. The tube also serves for a 
speaking tube. The box. being sealed 
unless giving an alarm, allows no gas to 
•escape. It cannot be opened from the 
outside; only bj pressure from within the 
coffin. 



Solder for Alnmlnnm. 

Recent reports sute that William H. 
Whitney, of Clark University, has invent- 
•ed a solder for. aluminum that gives as- 
tonishmg results. 

AU that Mr. Whitney will say about his 
inventicm is that he has perfected it to a 
•certain degree and that the solder he has 
used is sound and practical. He has used 
it in instrument making and is using it at 
Clark University. The solder is applied 
with an iron, as in ordinary work of the 
kind. 

The solder can be used both in joining 
aluminum plates and in nniting separate 
pieces of wire. The latter has been the 
harder problem of the two heretofore, and 
is exceptionally valuable to manufacturers 
of aluminum, as it enables the wire to be 
used in great lengths and makes it avail- 
able for long- distance telegraph or tele- 
phone work. 

Members of the faculty of Clark Uni- 
versity have made practical tests of the 
strength of the solder. Mr. Whitney has 
made joints and allowed two men to at- 
tempt their separation with pincers. The 
joints have lasted longer than the alum- 
inum itself. 
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Submarine Photography. 
Submarine photogranhy is not likely to 
become a popular pastime, but it is lead- 
ing us into unknown regions, and M. 
Louis Boutan, who began by investigat- 
ing the animal life of the waters, has be- 
come an enthusiastic sea bottom caraer- 
ist. He has lately published some of hts 
remarkable photographs of submarine 
scenery. He uses a hand camera, which 
is enclosed in a tight copper box, having a 
te-glass window, and is mounted on a 



cost-iron tripod. Suitable mechanism is 
provided to expose and change the plates. 
The pressure of the water, inconveniently 
great even at twenty or thirty feet, was 
an early difficulty, but this was counter- 
acted by means of a rubber ball, holding 
about a gallon, from which air was forced 
through a tube into the box as the pres- 
sure is increased. Light fades rapidly in 
sinking below the surface, daylight expos- 
ures being impracticable at a depth of 
twenty- five feet. Magnesium powder is 
burned in oxygen in a suitable glass globe, 
and by this powerful illumination instan- 
taneous exposures are made with interest- 
ing lesults. 
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Passenger Air Ship. 
A despatch from Paris quotes Santos- 
Dumont as saying that he has begun the 
construction of an airship which will be a 
a reply to those critics who contend that 
such a vehicle can haye no practical value 
or utility. The new vesssel will be a com- 
bination of a airship, such as his own 
models have made familiar, and an aero- 
plane machine It will be provided with 
inclined planes arranged on the right and 
left and at the back and front, so as to 
insure perfect stability. The balloon will 
contain 1.500 cubic metres, and the motor 
will be an engine of forty five hofse power. 
The vessel will be able to carry eight 
persons, and it is M. Dumont's intention 
to establish with it a regular passenger 
service. He says that he anticipates no 
difficulty in getting people to patronize it 

Pln-Hole Spectacles. 
By making a hole through a piece of 
paper or postcard with a pin, moving the 
pin a few times round the hole to give it a 
smooth edge, holding the pin-hole close 
to the eye, and looking at printed or other 
matter held at the normal reading dis- 
tance, there is perfect definition, and any- 
one who requires to use glases to read can 
with this device read anything. When a 
pin-hole is held to both eyes at the same 
time, there is a great improvement over 
one, with perfect binocular effect The 
field of view is much smaller than that seen 
when glasses are used. There is less 
light and no magnification. The import- 
ance and utility of this simple device in 
many circumstances is obvious. 



Broe Bediecovered. 

Eros, one of the small planets or aster- 
oids of the solar system, was rediscovered 
August 2, by Prof. G. J. Ling, operating 
the big telescope in Chamberlin Observa- 
tory. 

Eros is one of the most recently dis^ 
covered of the chain of asteroids. Its 
presence in the heavens was first detected 
by an impression on a photographic plate 
exposed by Witt at Berlin in 1898. A 
year ago last October the planet came 
close enough to the earth to be observed 
optically and was visible for observation 
until June of last year, when it again be- 
came invisible. Its reappearance has 
been awaited with inteiest by astronomers 
on account of variations in its brightness 
reported by various observers. 



BOOK NOTICES. 
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Largeec Known Tree. 
What undoubtedly is the largest known 
tree in the world has been recently dis- 
covered two and a half miles from the 
Sanger Lumber Company's mill at Con- 
verse Basin, far up in the Sierras, in Cali- 
fornia. The discovery was made by a 
party of hunters. The monster was meas- 
ured six feet from the ground and it took 
a line 154 feet and 8 inches long to encircle 
it, making it over 51 feet in diameter. 
This tree is a few rods from the company's 
boundary line and is on the government 
reserve, hence it will escape the wood- 
man's axe. 



Talks to Students on the Art «f 
Study, By Frank Cramer Cloth, pp. 
309. The Hoffman- Ed wards Co.. San 
Francisca This is the most « 'common- 
sense" work on psychology that it has 
been our pleasure to read. It is not in- 
tended as a text book, rather to fornix 
effective suggestion to the student while 
tue mental powers are plastic, but on the 
point of setting. A perusal of this book 
puts one on his mettle ; it makes one al- 
most shudder to think of the pitfall that 
awaits the one who is careless in his 
observation, is inattentive, or does not 
concentrate his mind upon his dally task, 
or the work put before him ; his goal will 
be failure. The book proceeds on the asr 
sumption 4hat a student can profitably 
give steady attention to his own activities 
while his intellect is maturing. It is writ- 
ten in the belief that youth can contribute 
largely to its own intellectual training, 
and is intended to furnish effective sug- 
gestion to the student while he is passing 
through the critical period of his intellec- 
tual life. Some of the subjects treated in 
the twenty- two chapters are: The Law of 
habit; Interest; Attention; Observation; 
Discrimination; Memory; Reasoning; Re- 
flection. This work is highly valuable to 
the student, for it gives him advice when 
he needs it most, and its being so admir- 
ably written, it is extremely interesting at 
the same time, which insures its being 
finished if once begun. '*Talks to Stud- 
ents" should have a large sale, and ought 
to be placed in every school and college 
library. 

Neither Bond Nor Free. A Plea. By 
G. Langthome Pryor. Pp. 239. New 
York: J. S. Ogilvie Publishing Company. 
A negro problem novel, which goes far to 
show the many-sided character of the 
race, and shows observation of sympathy 
of no common sort. The author pleads 
for justice in the case of the negro accused 
of crime, and deprecates communities 
taking the law in its own hands and ad- 
ministering justice without legal formali- 
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CHILDHOOD. 

Sickness takes the grown per- 
son back to childhood in the 
matter of diet. 

In sickness, the first move is 
to cut off all the more solid 
articles of diet and return to 
milk and gruels. 

The needs of the sick are the 
needs of the growing child. 
Strength is lost, flesh is lost, and 
a return of these means health. 

The remarkable way in which 
Scott's Emulsion restores the 
strength and flesh that have been 
lost l>y sickness makes it an 
ideal method of getting sick 
folks out of bed and onto their 
feet. 

Send for free nmple. 
SCOTT 8c BOWNB, Cbemiiu, 409 Pearl St., N. Y. 

Crude Oil for Fuel. 

A new form of burner for the consump- 
tion of crude oil is that of H. A. House. 
The oil burners were attached to an So- 
horse-power flue boiler and easily kept up 
the normal steam pressure of from 75 to 80 
pounds, burning steadily and noiselessly 
and without smoke or odor. All this was 
accomplished with an economy of fuel, 
one pint of crude oil being being used for 
each horse-power hour. 

The petroleum supplied to the burners 
was from the Beaumont fields in Texas, a 
crude fuel containing from 10 to 30 per 
cent, of asphalt and heavy oil, which is 
oon combustible. Mr. House has solved 
a double problem with his burner. The 
crude oil is generated into a gas for con 
sumption, the asphalt being distilled 
simultaneously and conducted to a re- 
ceiving reservoir. The asphalt by-prod uct 
4s worth nearly $3 a barrel, while the crude 
•oil is worth about loc. a barrel in Texas. 

By use of these burners, which the in- 
ventor has planned for use in every pur- 
pose, from the dwelling house furnace up 
to the large manufactory, locomotive or 
steamship, Mr. House believes the oil will 
become a universal fuel along the south- 
ern belt 

It is asserted that the new burner can 
be left burning unattended, that it is self- 
-starting, self- cleaning, self-adjusting and 
self-lighting, when the blaze for a moment 
has been put out, accidentally or inten- 
tionally. The flow of the oil is regulated 
automatically by the steam pressure. 
When the pressure rises the oil supply is 
shut down until the normal heat is again 
attained. In this way an economy of fuel 
is assured. The burners are to be tested 
thoroughly here and then are to be intro- 
duced in Texas, where the field of their 
greatest development is said by their in- 
ventor to await them 
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AS a great many of our readers took advantage of our clubbing offers last year, we 
again offer POPULAR SCIENCE NEWS in connection with several leading 

magazines at greatly reduced rates. While last year subscriptions to Populak 
Science News and Review of Reviews were required to be new, the following 
offers apply to either new or renewal subscriptions. 
Owing to the rush of subscription orders during December and January, we re- 
quest an early order, which will insure prompt execution. 
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LIST OF MAGAZINES. 

Regular price. 

POPULAR SCIENCE NEWS .... $1 60 

Review of Reviews 2.60 

Frank Leslie's Popular Monthly, .... J. 00 

Success, 1.00 



Foreign postage 
extra. 

$0.40 

1.00 

.86 

.76 



^ ^ Our Club Prices j^ ^ 



$5.10^ 



OFFER No. t 



FOR 



POPULAR SCIENCE NEWS $1.60 

Review of Reviews 2. 50 j %P^ .2t^ 

Success ; 1 00 J Our Price. 



OFFER No. 2 

POPULAR SCIENCE NEWS $1.60 

Review of Reviews '2.50 

Leslie's Popular Monthly 1.00 

Success 1.00 



$6.10 



V 



FOB 



$3.75 

Our Price. 



NOTC.-^AII subscriptions in the above offers may be 
either new or renewal* Magazines may be sent to one or diferent 
addresses. 

NEW SUBSCRIBERS to Popular Science News ordering be- 
fore November, will receive the Oct., Nov. and Dec. numbers of 1903* 
and the entire year of 1903. . The other magazines in the club ordered 
can be sent for 12 months only, and will begin when the order is re- 
ceived, unless otherwise specified. 

Review of Reviews, $2.50. 

A raontbly survey of news, politics and literatare, edited by Dr. Albert Shaw. 
Il is the besi known and most popular paper of its class in the world. 

Frank Leslie's Popular Monthly. 

An old time favorite, but neve* so good as now. The magazine will help you 
in your work, and will amuse you in your leisure. 

Success. 

It is not necessary to devote much space in describing this magazine. It is 
safe to say that there is scarcely an American home not already acquainted with 
it. It is unique and popular. 

Popular Science News. 

The *'1eading nature and science monthly." Its staff of efficient writers is in- 
creasing. The field it covers is entirely its own. It is the most complete and 
popular jscieuti 6c monthly published in the United States, and is quoted by lead- 
ing American and foreign periodicals. It should be in every home, school, and 
library, for it is instructive without being dull. 

Remittances should be made by check, money order, or express order, 
made payable to 

POPULAR SCIENCE NEWS, 108 Fulton St.. N. Y. 
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Bftpttsttns Foucault's Bxperiment. 
Tfae eraia«at Freacb scieutists Flam 
TDaiioD and Berbet have, by peTmlssion ol 
the Preach KOTemmeiit. beea repeaticg 
Foucault's famons Hperiments with tb<. 
pendulum in tbe Paatbeon in Paris Pou 
cault's original pendulom was used. Ii 
consists of a lead ball weighing 56 pounds 
on the end of a wire a[o feet long. It 
takes tbe pendulum S seconds to swing 
one way. or 16 seconds to make a com 
plete beat. Its apparent path changes 
constantiif . at a rate which would cause it- 
plane of vibration to pass tbrongh a com- 
plete circle in 94 hours — thus verifying the 
rotation of tbe earth. 



It is Worth 



Your Time 



For 25 CSntS we will send 
you four (4) regular issues of 

Popular Science News. 

Send us a club of four of 
these introductory subscription •< 
and we will send you a $1.00 
LauKhlln Fountain Pen. 

Send us a club of ten intro- 
ductory subscriptions and we 
will send you a $3.00 Post Self- 
Filling Fountain Pen, or any 
one of Scribner's books adver- 
tised on another page. 

This offer affords our readers 
the opportunity to introduce 
the "best nature publication" 
among their friends. 

The Science News Co., 

IK FalloB St, New Yvrfc 



CONSERVATOIW 
9F Mirsic 

We welcome students with unlim- 
ited ambition and offer every facility 
for thorough woric in all departments 

of Music. Literature and Elocution. 

Our new building is completed and 
sets the standard of the world. 

OEOROS W. CHADWICK, MreMor. 
All farliciiltri tHd ftar-ina* aiiil tr jtHi ijl 
HUNK W. HALE, Oneni Muticr. Bostei, Mm. 






PRESS BUTTON KNIFE 



Ita AdvmtibweMi Ho broUdnc of PIsccr 
Mklla. AtMOimdr Lacked wheBopcaorcUMBd. 
Pr«»tb( Bmltontocloae. Tke oalj KaUe tbst. 
eu be opened with one haod, XdfrM meda oT 
BatSt^mMdlfe ' ■■ - ■ 



OBt. folms wlllaereiatlckBp. BrmaHtoaar 
aaa tor Mgbtj Oenta. 

Wltli Popular Science: One y wr ■ sutiscnp- 
tion.neworold, and tbis knife, twtti delivem) 
Cree [or 1110 st one time. IE, >□ addition. ■ 
■trictiy new ■ubicrlption !■ sent with the ebove. 
nil throe will cost only ft.SO. if paid forat the ume 



$05 .UU price of 

"The 
Chicago" 

but the amount you save 

in money when you 

buy one for 



$35.00' 



You also save much more in nerve and muscular energy 
and in repairs, for "THE CHICAGO' outlasts and out- 
wears any other typewriter and is a most pleasant one to get 
along with. It will pay you to send for our printed matter, 
or if you desire quick delivery, enclose Thirty-five Dollars 
and we will refund money if after ten days trial you find 
machine unsatisfactory. 



CHICAGO WRITING MACHINE GO. < 



St"4e,. CHICAGO, O.S. A. 



ORD ER BL ANK 

Publishers of POPULAR SCIENCE NEWS 

108 Fulton Street, New York City, 

Qentlemen: — Enclosed please find $ . _ 
to the undersigned POPUlar SCletlCC ReiDS for one yea. 
bjginninir 19.. 



STKEEf & No... 



The attached order blank is for 
the convenience of our subscribers 
when renewing subscriptions. Re- 
mittances are best made by Express. 
for which send ^ Money Order, P. O. Money Order, 

2 or Bank Draft, made payable to- 
"Popular Science News." Two- 

3 cent postage stamps will be accept- 
ed, but checks or money orders are 
preferred. We pay Cash Commis- 
sion to those who send us new 
subscriptions. 

SCIENCE NEWS CO., 

io8 Fulton St., N. V. 
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A School Afloat. 

The Nautical Preparatory School is the 
name chosen for the projected boys' school 
which is to bnve a 3.000- ton ocean steam- 
ship, the "Yonng America," for its home 
and is to visit places of interest in this 
country and Europe while carrying- on the 
course of study. When studying Roman 
history, for iostance, the students will be 
on the ground, in Italy, where they can 
get a concrete hold on their subject which 
no books could give. Presumably the 
plan is one available only to ilch men's 
sons, for anything so luxurious could not 
be carried out with economy. The course 
wilt cover 4 years, but students will be 
taken for a single year also. The same 
project was started hy a Mr. Woodruff, of 
Auburn, N. Y., tiventy years ago. bnt 
failed. 



A Tear of BarttaQuaksB. 
Each of the sis continents except Ans- 
tralia has suffered this year from earth- 
qualcea, volcanic eruptions accompanytng 
them in five places. The following is the 
list: January— Nova Scotia, Croatia, Mex- 
ico, Lisbon; February— Russia. Schema- 
cbi; March — Turkey, Ila'.y, Tchan^eria 
and Lucca respectively: April— Guatema- 
la, Iceland ; May — Martinique and St. 
Vincent (volcanic), Spain, France (South 
Bordeaux and the Creusot district}, Alas- 
ka, (Mount Redoubt, volcanic), Croatia, 
Mexico, San Francisco, Florida, the Cape 
Peninsula and Greece ; June — Italy, Rus- 
sia and Chile, tn Volliirl, Baku and Chaco 
respectively (the last two volcanic), Ches- 
hire, St. Vincent, Sicily, India, Himalay- 
as; and in July. Turkey and Salonica. 



Neraet Ustat In Iioodon. 
The effort made to illuminate some of 
the streets of London by means of the 
Nemst lamp have proven unsuccessful. 
and an ezperfment is iK-iag tried with an 
entirely new form of light. 
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Josepb T. Moore 



The first two v 



lumes of this maga- 
re tbau iso articles 
and DOtea written especially 

For all Lovers of Wild 
Flowers. 

These articles are absolutely untecb- 
nical and easily understood by the 
general reader. Price 50 cents a vol- 
ume. The next volume will contain 
a aeries of illustrated keys for identify- 
ing the wild-flowers according to color. 
Subscriptions, ti.oo a year. Vols. I 
and II with ayeat'ssubscription, 91.75. 
Sample copy for a stamp. Address 

WILLARD N. CLUTE & CO.. 
PabiiiiMra,... Blnghamton, N. V. 
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"The Busy Kan's Train." 



Approprifttfl In Its itm , 
Appropriatfl In Its Ronte. 
Appropriate In Its Charactflr— 

"THE ZOthCENTDRY LIMITED' 



This is Tie century of all ages. 

The New York Central's ao-hour 
train between New York and Chicago 
(the two great commercial centers of 
America) is TAt train of the ceniory, 
and is appropriately named 

"THE SOtll CBITDRT UIITBD." 



— Unltttd Stalea C*v«mnicnl Standard— 



PAUL'S Nb. 6 EXTRA SET. 



FOUND AT LASTl 



Dn Ynil KnnW *"**' PAUL-S choice inks are adopted by all 



United States aovernment Departments? 

Ii.ootooiir □earest branch office we will deliver KiproM Paid, one outfit 
"ray and Throe Automatic Paul's Safely Pilled Inliwelle (one eacb Fluid, 

JerHy City, N. J. 
■k City. Chicago, PhiUdelphla, Baltimore. St. Louie, Boston Buffalo N. V 



POPULAR SCIENCE NEWS 



III 



New Projecting Microscope and 
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A Few Seasonable Nature Books 

rpHE publishers of POPULAR SCIENCE NEWS are enabled to ofEer the following choice books of Chas. 
Scribner's Sons in connection with a year's subscription at very reasonable rates. While these offers art 
primarily intended to secure new subscribers, any one .whose subscription has expired may take advantage of 
this opportunity while it lasts. 



OUR connoN birds 



And How to 
Know Them 



JOHN B. GRANT 

With IM Full-Page Plates, 
Oblong. ISmo.tl 60 M/. 



eaUng world of I 



.■u,. L..n.. -., n..d broughi back so tnucb ofdel.ght. 
With a year's subscription to I'opi'lak Science News, $2,50 
aiven aa a premium for two new subscribers, or one 
new subscriber and fifty cents additional. 



OUR NATIVE 
TREES 

And How To Identify Thm. 

HARRIET L. KEELER. 

with ITS Pull-p»gB Plates, from Phclo- 

grepha and ISa Teit-Drawing. 

liOOiw/. 



THE FAMOUS BOOK BY ERNEST THOMPSON SBTON. 

LIVES OF THE HUNTED 

Being a True Account of the doings of Four Quadrupeds 
and Three Birds. 

80lh On* Thtfusand. 

His new book and one of the great successes of the 
season. 



MORE THAN loo ILLUSTRATIONS by tbe AUrHOR. 

81.7= "^Z 

With a year's subscription to Popular Scie.ncb News. $J,[]|| 
Or given aa a premium for two new subscribers. 
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Practical Talks 

By An 

Astronomer 

HAROLD JACOBY 

Adjunct Protesaar of Aa- 



With a vear's subscrip- 

ti:.n to PoPVLARjf. -- 

StiENCt News, Jz.UU 



HOW TO KNOW 

THE WILD FLOWERS 

MRS. WILLIAM STARR DANA. 
60tli One Thousand. 

With 48 Colored Plates and no FullPage Illustrations. En- 
larged, re-wriiten and entirely reset. 

It issoemctlythe kind oe work needed for oatdoor folk* who 
II is a wonder no one has written It before. |«Mni/. 

With a year's subscription to Popitlar Science News, $0,DU 
Sent «9 premium for two new aubscriberB. 
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The periodicals in any combination offer may be ftent to 
one or different addresses. Join with your friends and 
take all. The subscriptions may be either NEW or RE- 
NEWALS except where otherwise stated. 

All subscriptions are for One Full Year. 



Popular Science News . 
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Worlds Work or Current Literature 
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The Critic 2.00 | 
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Current Literature 3 00 ' 

Biblical World may be substituted. r 
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Leslie's Monthly may be substituted. j rOr ail I ni\CC 



$3-50 



POPULAR SCIENCE NEWS $1.50 ] OUR PRICE, 
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Ameiican Boy i.oo ] . ,, i^UDCC 
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Regular 
Price 
SCIENCE NEWS. Cosmopolitan. American Boy and Pathfinder $4.50 

Science News, Leslie's Monthly and Leslie's Weekly 6.50 

SCIENCE NEWS, School Review and Birds and Nature 4.50 

SCIENCE NEWS, American Boy. Table Talk and Vick's 4.00 

SCIENCE NEWS, Judge (Weekly), and Public Opinion (Ne^ Sub) 9.50 

SCIENCE NEWS, School Review and World's Events 4.00 

SCIENCE NEWS, Art Interchange, Success and House Beautiful 8.50 

SCIENCE NEWS. Review of Reviews. World's Work and Success • 8.00 

SCIENCE NEWS. Elementary Teacher and Woman's Home Companion 4.00 

SCIENCE NEWS, Country Life, World's Work and Everybody's 8.50 

SCIENCE NEWS. American Boy and Leslie's Monthly 3 50 

SCIENCE NEWS and Scribner's. $4 00. POPULAR SCIENCE NEWS and Century 
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4.00 

3.50 
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4.50 

5.00 

3.00 

5.00 

2.25 

4.75 




TIVO GREAT $5.00 OFFERS! 
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oooc«>ooocioooooo<e»5ooooooocexRx^ 

If you will send us THREE orders for any combinations, you may have 
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mopolitan, or American Boy, or Era, or Success, or Everybody's. 
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FREE! 
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Animal Illustrating 

OI^ some time past there has been a 
growing demand for PRINTS and LAN- 
TERN SLIDES from my collection of 
photographic negatives. These latter 
are upon a constant increase, both in 
number and variety, and include a large 
series of ANIMAL STUDIES from life; 
Indians; art; nude studies from life for 
artists and sculptors; and other subjects. 

To Meet this Demand 

and to supply educators, illustrators, lecturers, and authors with every 
kind and class of illustration and lantern slide, I have employed some 
skilled workmen and colorists, and am now prepared to furnish anything 
in this line. 

Ccloriug slides from nature under mj own sapervisioQ carefully attended 

to, and fine work promptly fnmisbed at reasonable rates. 

Expert work for the courts and detectives. Manuscripts edited and illus- 
trated; Dudfs from lite; drawings of ali kind?; copying by photography, 
etc.. etc., done with care and dispatch. 
Address all communications and orders to 

Dr. K. W. Shukeldt, 

50a West I43nd Street, New York City, N. Y. 



Schools, Colleges, Etc. 



MATHEMATICIANS WANTED 

I on place > few hiKh-erade mathamaticUns 
iD a poiiclon to (am 14.000 to 110.000 a year, wltb 
congenial and laiuriant BnrruundlDE>- Stata 
age. education am] aiperieoce. Addreu Preal- 
dtnt, P. O. Box IBM. Philadelphia. 
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QUALITATIVE 
CHEMISTRY 

ForStndlesofVtterSolitloDAIassAetfoii 

BY 

ALBERT B. PRESCOTT, Ph.D., 
EUOENE C. SULLIVAN, Ph.D., 



D. VAN IHOSTRAND COIiPANY, 

Pabllahen and BookMlKr*, 

21 Marray and ZT Warm Strvcti, NEW YORK. 



KoR Sale. 

Mineral Collection of over Soo specimens, 

including over 200 species. 

Also one wall display cabinet. 3-6x6-6. 

and one eighteen drawer cabinet. 

J. F. R. Boniface, Morristown, N.J. 
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DENTON BROTHERS, 

WELLESLBY, nAS5.. 

for their price list of New Trans- 
parent Mounts, and the Batterfly 
Hunter's Guide which gives fnii 
instructions for collecting and pre- 
serving insects. 
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Notes on a Well=Known Songster 
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aHROUGHOUT the eastern 

T- states, wherever brushy pas- 
ture orbrambly thicket afford 
a saitable home, tbe catbird 

From the first warm 
days of earliest spring, until 
the frosty autumn morniDgs slcim the 
-woodland pools with a delicate shininier 
of ice, he is in evidence. In the early 
morning and late aftenioan, his load 
mnsjcal song, which for variety and rich- 
ness rivals that of the Mockingbird, is 
poured forth from fence-post or tree top, 
-while during the day bis queer feline 
"meow" greets each and every intruder 
on his domains. Sociable in disposition, 
attractive in appearance, with his odd 
"voice and well-developed intellect, it is a 
wonder bis habits and economic valae are 
so little knownor studied. Muny a farmer 
'will tell you that be robs tbe granaries 
and commits depradations on fruit and 
berries. Moreover, the black character 
given him by the rustics is further aug- 
mented by many persons who aver that be 
destroys and devours the eggs and young 
of other birds. 

Suppose he does occasionally help him- 
self to the farmers' plentiful stores, must 
we forget the fact that he raises on an 
average iz young each year, the hungry 
tnouths of which he keeps constantly sup- 
plied with caterpillars, grubs and other 
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insects, which would do the farmers' crops 
far greater injury than all the catbirds of 
the neighborhood ? As to his destroying 
bird homes, I can never believe him 
gailly. Often a calblrd will build her 
nest and raise her brood close to that of 
some small watbler or sparrow, but in 
such cases I never knew of the neighbor's 
neat being disturbed. Moreover, they 
seem tender-hearted creatures, and are 
the first to show anxiety when the cry of 
a young or wounded bird is heard. Let 
us give them the benefit of tbe doubt until 
their actual guilt Is froveD. and even then 
may there not be outlaws and criminals 
with perverted tastes and instincts in 
birdland as well as elsewhere ? 

Unlike most birds these little gray chaps 
seem to reason, and really have a knowing 
expression that is lacking in many species. 

some photographs of a catbird feeding her 
young. The camera, as usual, was set up 
and focussed on the nest and was partially 
concealed by menus of branches and a 
green cloth. This matter arranged, 1 re- 
tired a short distance, and bulb in band, 
awaited the mother catbird's return. 
Presently, bearing a fat green caterpillar, 
she flitted up. but instantly her bright 
beady eyes discovered tbe camera. Cock- 
ing her head on one side she eyed it sus- 
piciously, complaining meanwhile in a low 



tone and hopping about uneasily. At 
last, with a quick flirt of tail and.wings. 
she sprang to the edge of her home, atid 
ere I could spring the shutter, had drop- 
ped tbe morsel to her babies and was out 
of sight among the leaves. In a few 
moments I heard her complaining notes in 
the thicket and soon she reappeared with 
her mate. Both birds hopped about, chat- 
tering to each other, eyeing the camera, 
and evidently discussing Ihe danger lurk- 
ing therein. Finally the father darted up 
to within a few inches of the lens, "meow- 
ing" defiantly and fluffing up his feathers, 
apparently challenging the queer contriv- 
ance to do ils worst. After a few mo- 
ments of this (during which his wife looked 
on approvingly), he seemed satisfied as to 
tbe instrument's harmleEs character, and 
with contempt expressed in every feature. 
perched upon the lens-board and twittered 
a few low notes of satisfaction. Satisfied 
that they had nothing to fear, both birds 
at once fell to work to feed their neglected 
babes, hurrying back and forth with in- 
sect tidbits, and paying not the least at- 
tention to tbe camera. As soon as 1 had 
made an exposure, it was necessary for 
me to approach the instrument to replace 
tbe elide and insert another plate. Much 
to my surprise, when 1 did so, tbe bus]r 
parents showed not the least alarm at my 
presence, evidently thinking that I was in 
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able to obtatD a number of excellent 



some way connected with tbe camera, and Ing the tnyslery of tbe queer affair, Ibat porcb-covering vines, and bopping about 

tberefore harmless. In this way I was sbe was entirely Indifferent to my proxim- kitchen door and poultry- yard,— almost as 

Ity, and as, gathering courage, she perched much at home as members of the domes- 

upon tbe Btnbbed-out toe, and with head tic flock. On one occasion I knew a pair 

on one side studied the mysleriesof the of tbese birds to build in a honeysnckle 

shoemaker's art. 1 took her portrait. As close to the dining-room window, and reg- 

the sharp click of tbe shutter aroused her olarly after each meal, the neighl>or1y 

from her contemplation, sbe darted oS couple would enter the room, hopping 

with reronnMratlDg voice, but her cnriouH about the floor or even venturing on tables 

thirst far knowledge was still unsatis- and chairs,— gleaning many a scrap and 



photographs of the old birds at their do- 
mestic duties. 

The catbird's bump of curiosity is re- 
markably developed, and any odd or 
peculiar thing will invariably be investi- 
gated, oncn they are satisfied it is harm- 
less. I well remember how amused I was 
in watching a catbird engaged in solving 
the mystery of an old shoe, caught on a 
barbed wire fence near a clump of bar* 
berty bushes. She would alight beside it, 
peer Inside, peck iuquisiiively at its many 
rents, retire to the seclusion oC tbe bar- 
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Bed. and a few days later 1 noticed her, 
again striving to solve tbe problem of the 
unknown. 

Living and breeding close to haunts of 
man. these birds soon learn what to avoid 
and of what to take advantage. Where un- 



berries. scold a few seconds, return to tbe 
discarded footgear and repeat the per- 
formance. So intent was she upon solv- 



disturtwd. they become very tame, build- 
ing their nests and laying their deep, blue- 
green eggs in dooryard shrubbery and 



crumb to satisfy thtir dainty appetites. 

Perhaps It is this association with man- 
kind that causes them to make nse so 
readily of human Inventions. Scraps of 
rags or carpet, as well as string and tongb 
paper, they fiud are more enduring and 
easily manipulated than iiticks and leaver 
for nest building, while a watering- troagb 
or rain t>airel is a more reliable source of 
drinking water than that of the wayside 

Quite re:ently, while driving along a 
suburban road I noticed a catbird preen- 
ing her wet plumage in a brush pile by tbe 
roadside. Evidently sbe bad just com- 
pleted her morning's ablutions, and curious 
to learn where she had found any wa'er 
(for I knew of none in the vicinity). I 
stopped to investigate. Beside tbe brnsb 
was a collection of old rubbish. — brckea 
crockery, old bottles and empty tins, — and 
among the other trash was a discarded 
disb half tilled with water from the last 
rein. Tbe following morning ere day- 
light, I visited the spot and waited for my 
little tiather to appear. At last •'he caioe. 
accompanied by her husband, and, while 
Khe fluttered about In her porcelain batb- 
tub. be watched ber lovingly from a near- 
by twig, regaling her with bits of song 
and stopping now and then to arrange 
some rumpled feather in his smooth, gray 
costume, while awaiting his turn. 
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Next to the Box turtle, which shuts his 
djors against his enemies. I think the 
gopher (a name elsewhere applied to other 
Animals) the most imeresling otour turtles. 
not because it furnishes, or used to Tur 
nisb, the famous terrapin of the east, but 



because of its mr>dp=t and peculiar life. 
They are most harmltas creatures, never 
on the offensive or defensive, except per- 
haps, to take an occasional mess of greens 
from our gardens, being entirely herbjv- 

Much hunted for shipping and home 
consumption, Ihey are becoming scarcer 
flora year to vear. and apparently shun 
human babitations. but the fact is thev 
have been "caaght out" except in the 
sand hills and more isolated places, and 
unless some protective measure is brought 
to bear, one more southern curiosity will 
be a thing of the past. 

The few that remain of the gopher now 
ilve in colonies, on the highest sandy 
knolls that are least frequented by maa. 
Sometimes as many as a dozen burrows 
will be found on one hillside. The method 
of digging these holes is peculiar. The 
(5irt is scrat':hed loose with one forepaw 
at a time (a rather quick motion for so 
sluggish an animal), atid at the same [ime 
the opposite hind foot slowly shoves the 
tlirt back with a very mechanical motion. 
Presently the turtle shifts to the other 
side and works with the other feet. These 
boles are usually twelve to fifteen feet in 
length and about live feet beneath t^e 
surtdce, and of just sufficient size for the 

Like the hermit crab, the gopher is 
obliged to seek new quarters occasionally, 
and as to whether they always dig new 
houses 1 cannot aay, but I do know that 
holes which have remained vacant for 
monibs are sometimes leoccupied. The 
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shell of a mature specimen is ten inches 
long by eight broad and five inches thick, 
and is easily indented by thumb and 
fingers. The color is various shades of 
yellow and brown blended together. 

^be methods of catching them are vari- 
ous, home dig them out. some snare 
them by placing a loop over the opening 
at night, whi'e others hook them out with 
pole and metal hook on end, and I've 
heard parties tell of rolling heated stoaes, 
etc., down the holes and running tbem 
out. But the most cruel of all is to pile 
tbem in barrels and boxes by wagon loads 
and leave tbem in the roasting sun. on 
docks, etc., for weeks at a time, waiting 
fiir hhipraent, 

AN UdBSPBOTBD MBT&M0SPH08IS. 

One Saturday afternoon as were return- 
ing irom a walk into the country, a com- 
mon Polyphemus cocoon was seen hang- 
inc from a hazel twig, The cocoon was 
carefully separated from the twig and 
with other trophies of the outing brought 
home, and fioiilly pUced upon the study 
table that the childien might be interested 
in vraiching the moth emerge in the spring. 

One day during the winter, baby was 
seeking something with which to amuse 
herself while all the big people were busy 
for a moment. Having climbed upon the 
t,ible, she found the cocoon and thought it 
a nice plaything. She tried to bite it, but 
found the silken covering too strong, so 
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small opening in one end of the cocoon 

and hurrying away as fast as they could 
travel, fourteen ugly white grubs. She 
quickly captured them with a stick— they 
were too unpleasant in appearance to 
handle— and placed them in a glass jar 
that we might see them on returning from 
school It was now evident what had 
caused the remarkable movements of the 
cocoon during the winter evenings. 

Within three diys, each of these grubs 
bad changed into queer, brown, oval- 
shaped objects, much like a seed,' and 
gave no evidence of lif& Thus they re- 
mained, plain brotvn, uninteresting ob- 
jects, until one morning in March, when 
we found several flies flitting about In the 
jar. On examination, we found that the 
pupa cases had little lids at one end and 
that these had opened from within, and 
from them the flies had escaped. 

In a few days, fourteen flies had come 
out of the fourteen pupa cases and were 
anxious to fly away just as the artist, Mr. 
G, Wesley Browning, has represented 
them in the accompanying picture. 

Thus It is that the collector is some- 
times surprised as well as disappointed on 
finding that a supposed perfect cocoon is 
Infested by some parasite, which in due 
time emerges, instead of the beautiful 
specimen which was expected. And it is 
in this way that Mother Nature preserves 
the balance in her kingdom, and provides 
a means of preventing certain species of 
insects becoming too numerous. 



dropped it upon the floor, where it was 
afterward lound v.-ith one end so badly 
crushed that all supposed the inmate 
killed, until, one evening, as the members 
of the family were gathered about the 
table reading, a slight scratching sound 
was heard and the cocoon began to wrig- 
gle about The children were delighted, 
for now they were sure that there was lite 

During the long winter evenitigs, amuse- 
ment was furnished by its "kicking." as 
they called it, and by its rolling about 
from side to side of the table They even 
wandered how far it had traveled on 
account of the strange movements of the 
pupa within. "Surely the moth is very 
much alive and anxious to get out of its 
prison," someone frequently remarked. 

One day Mrs. Snyder came into the 
study just in time to see, tumbling from a 



Temperature of lUBOOta. 
A Russian experimenter, using the 
thermo-eleciric pile, reports Ihis, which 
may be useful in destroying injurious 
sect?. When the air is very moist the In' 
sect's temperature may rise more rapidly 
than that of the air. When the insect be- 
gins to move, its temperature ri^es 



to ri 



1 the n 



This rise of temperature continues till at 
about 38° C, (10a. !° F ) a heat paralysis 
sets in. The paralysis is only temporary; 
it ceases as the temperature falls once 
more. Below — o. 5° C. (31° F.) the insects 
are entirely without motion. The tem- 
perature must, in general, be raised I 
C. (53 6° F.) before the wings are moved. 
For one species, Saturnia pyri. the highest 
temperature compatible wit b lite is 11 
This is about the temperature that is fatal 
to vegetable life. 



WATS OP WA8PB IN ADTDHN. 

There are so many wasps, and so much 
jfl known about them, that all we shall try 
to do Is to tell of their ways at this season 
of the year, and show bow some clever, 
open-eyed people have found out what 
wasps will do In certain emergencies. 
You may be able to (ind out still more — 
only, be careful how you study a wasp. 
Tb«yare irritable creatures. Youmnstn'c 
pry rudely into their daily lives; you 
mustn't take with them liberties of any 
kind and expect them to treat you with 
polite consideration. Studying wasps will 
teach you gentleness, great patience, and 
other good lessons; while the punishment 
{or any mistake on your part will mean 
stings that hurt more than you can imag- 
ine. Have a care, then, how you study 
the wasps! 

The true social wasps, as they are 
called, to distinguish them from the soli- 
tary wasps, live very much like the bees 
and the ants— in colonies They arc, in- 
deed, better known than the solitary 
wasps; but we shall not say they are 
more interesting, because we have learned 
better. 

The males and the qneens are not 
developed until autumn, so that wasps 
tiave not a long time in which to do the 
immense amount of work they generally 
accomplish to Bt out their homes. It the 
little busy bee improves each shining 
hour, the bigger, busier wasp seems to 
work as hard in bad weather as in fair. 
Wasp duties are divided in the following 
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to rest upon her. If you can find a large 
wasps' nest at this time of the year, yon 
will see tiiat the worker wasps are busy 
on the larger cells to hold the most im- 
portant eggs— ^:gs that will prodtice the 
males, or drones, and the new queens; for 
the workers are all female wasps. The 
top combs of the nests contain the smaller 
cells; the lower combs, the larger. All 
the social wasps build from the top down- 
In a vineyard of Missouri, where the 
grape clusters were inclosed in paper bags 
by some clever human fingers with the in- 
tention to prevent the fruit's destruction 
by Insects, the social wasps must have 
thought the damp and rotting paper bags 
perfectly adapted to their nest-building 
operations, and they thus used the paper 
already prepared rather than to take the 
unnecessary trouble of manufacturing 
their own wood-pulp paper. It Is a curi- 
ous tbint; that the wasps are the first 
paper-makers to use wood pulp. They 
scrape the fibres from old fences, or the 
unpainted sides of houses, and so work 
it over with their saliva that it makes a 
pasty stuff from which they fashion nests. 
— Our Aoiroal Friends. 



The wasp colony is started in the spring- 
time by the queen. At the approach of 
winter, the male wasps and the workers 
die, but the females manage to crawl 
into protected places, under the bark of 
the trees or in the crevices of house walls, 
where they sleep the winter through. 
Then in the spring each modest little 
female wasp wakes to find heiself a queen. 
Naturally, she thinks she would like a 
kingdom for her rule. But how does she 
find it? She must work. As a true 
queen should, she works so long as there's 
nobody to work for her. Queen Bee has 
never to do that She starts in life quite 
differently. That is something for you to 
remember in studying and comparing the 
ways of bees and wasps. 

Queen Wasp has to make the beds, to 
lay the eggs, and to take personal care of 
her immense family until they are grown. 
The first family that is hatched is com- 
posed entirely of workers— not a drone 
among them \ They at once turn in to do 
their duty. All the time that they were 
helpless larwffi the queen fed them, but 
now they will not allow their mother to 
work. Her only doty is to lay the eggs. 
Although she built the first nest all by 
herself, the workers build alt the other 

Sometimes the queen assists in taking 
care of the new broods of young, but the 
whole of the work Is never again allowed 



Nltrocan from the Atmospliere. 
The extraction of nitrogen from the at- 
mosphere on a commercial basis, has long 
been a subject of study. In 1785. Priest- 
ley discovered that an electric spark de- 
termined a chemical change in the sur- 
rotmding air. The Electrical Review re- 
ptorcs the foundation of the Atmos- 
pheric Product Company in New York, 
which has established works at Niagara 
Palls for the manufacture of nitrogen on 
Priestley's principle. A large chamber 
containing dry and col^ air is supplied 
with electric discharges of smalt quantity 
and high tension, and the discharges pro- 
duce the chemical changes Chat result in 
gaseous oxides of nitrogen. The air from 
the chamber, so charged, is conducted to 
an absorption tower, where it comes into 
contact with the substance whose nitrate 
it is desired to obtain. If the air is carried 
into pu I e water, nitric acid results; if into 
caustic potash, saltpetre results; if into 
caustic soda, Chile saltpetre is the resultant 
product. 

Indiana Who Live on Clover. 
There are some Indians in Mendocino 
County, Cal.p that may not live "in clover," 
as wo understand the phrase, but it is 
certain that they live on it. Strange to 
say, they make it a regular article of food, 
going out into the fields and pulling up 
the plant and eating it by handfuls — 
leaves, stems, fJower-heads and all. These 
same Indians use many plants that white 
men find no value in, among them sea- 
weeds, fungi, lichens, ferns and conifers. 
Some of these they use for their medicinal 
properties, others for the nutritious quali- 
ties of their seeds, and stilt others for their 
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7BBN8 OF THE PAOIPIO COASTS. 
BV DR. LORENZO CORDTN VATBS. 

Read at the setaion of the Pacifle Stata Fiml 
ConKTeBS. held In Ban Pranclaoo, Cal.. In ISOI. 

Ferns form a very distinct and attrac- 
tive group of plants. They are familiar 
to all observers of natural objects from 
the beauty of their ample foliage, which ia 
most commonly plume-like in form, of a 
fresh and vivid green hue. or cat into 
small leaflets or lobes. These, on close- 
observation, are seen to t>e marked on tbe 
surface, or lightly sculptured, or embossed 
with delicate veining. Perns exhibit all 
the grace and beauty resulting from fine- 
ly-divided foliage, the various tints of 
green which rest the eye, the rich browns 
as an artistic contrast, and further con- 
trasts of large, coarse- growing forms, to 
enhance the beauties of ttie more delicate 
and filmy species. Some resemble blades 
of grass, from which they can with diffi- 
culty be distinguished; others, creeping, 
unambitious vines, which carpet the eoO 
in the shade of the forest trees, or cover 
the rough surface of rocks with a tapestry 
of nature's weaving. 

The Gleichenias (pronounced Gll-kene- 
as) climb over rocky surfaces, and among 
shrulis and undergrowth, supporting and 
protecting with their wiry stems the more- 
fragile and delicate ferns and flowering 
plants from injuries, which might other- 
wise be inflicted upon them by the move- 
ment of animals, and by other causes. 
Others, more ambitious, climb among and 
over the shrubs and forest tiees. vrtaile 
many of the smaller and more delicate 
species vie with the orchids in their en- 
deavors to bide the rough bark and un- 
sightly appearance of the fallen and de- 
caying giants of the forest; and the tree 
ferns share with the palms in adding to 
the txauty and character of the scenery of 
the tropics. They vary in size from spe- 
cies in which an entire plant may be 
covered by a silver dime, to the tall, palm- 
like, arborescent species, which support 
their crowns of feathery fronds at a height 
of fif fy or sixty feet. 

It is generally supposed that ferns ai« 
restricted to shady, moist places, such as 
woodland streams, shady banks, and 
dense, moist forests. While this in a 
measure Is true, we find that they thrive 
under almost as many and varied con- 
ditions as do flowering plants. People- 
while in search of rest and amusement. 
seek such conditions as do the ferns most 
often found and best known. The warm. 
humid atmosphere of islands, like the 
West Indies, the Hawaiian group, and 
the South Sea Islands, seems peculiarly 
adapted to the best development of ferns, 
the conditions being somewhat of the 
nature of the atmospheric condition of the 
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Carboniferous Period of the. world's geo- 
logical history. Tropical regions where 
not too arid, produce feins in the greatest 
profusion. Different genera ot ferns re> 
quire different conditions to enable them 
to thrive; some, like our Woodwardias, 
grow in or near running streams, while 
PcUasas are often found at their best on 
sunny hill slopes, among rocks. 

The Cheilanthes and Notholeenas grow 
At higher altitudes than most of our native 
species, but generally in the shade of 
rocks or trees, or in crevices. The filmy 
Adiantums grow best under the spray of 
falling water. Poly podi urns prefer to 
grow on the trunks and limbs of trees, or 
on rocks, where there is sufficienc moist- 
ure in the atmosphere. Some prefer the 
shady barrens of pine forests, notably the 
Schizeea pusilla of New Jersey, while 
others, such as Aspidiums and Asplen- 
iums, require the damp, rich humus under 
stately trees of the forests. Acrostichum 
aurcum and some other ferns grow like 
reeds or bamboo in marshy swamps. The 
Vittaria makes its home in the tops of the 
palmetto trees, and resembles a bunch of 
grass much more than a fern. Lygodiums, 
or Climbing Ferns, require rich, damp 
soil, or moist, decayed bogs, which they 
cover with their dainty sprays, or, climb- 
ing the tallest trees in the forest, clothe 
them with a network of lace-like foliage. 

In the island of Jamaica and similar lo- 
calities, many ferns are epiphytal, attach- 
ing themselves to the surface or bark of 
the trunk and branches of forest trees, 
covering them with a mantle of living 
green. The most curious of all is the 
Floating Fern (Ceratopteris thalictrioides), 
which requires no soil, no anchorage, but 
^mply floats upon the surface of streams 
and quiet pools in southern Florida, and 
other tropical countries. It is singular in 
another respect, being one of the very few 
ferns that are annuals ; the other annuals 
are Gymnogramme chaerophylla and G. 
fleptophylla. 

The nobility and stateliness of the fern 
family culminates in the tree fern, whose 
magnificent crowns are reared aloft on 
their straight, slender stems, which, be- 
ing of a fibrous character and easily pene- 
trated by the roots of other plants, be- 
come the homes of many delicate species 
of the smaller ferns, selaginellas, orchids, 
etc. In fact, there is scarcely a place 
from which ferns are entirely excluded. 
In the far north, and on lofty mountains 
above the limit of forests, the delicate 
Cystopteris, the firmer Polypodiums, and 
Aspidiums peep from the rocks or wave 
over alpine rivulets. The woods, ravines, 
and rocky dells of our eastern states are 
full of their beautiful forms. From the 
rocks hang graceful Adiantums, Cheilan- 
thes and Aspleniums; while along the 
i^rater courses and shady ravines are mul- 
titudes of Adiantums, Pteris, Woodward- 
ias, Camptosorus, Osmund as, Onocleas, 
and Aspleniums. 

On the Pacific coast, especially in South- 



ern California, many of the species and 
some of the genera common to other por- 
tions of North America are absent, as our 
well defined dry season does not suit the 
moisture-loving species which grow in 
such luxuriance in more humid regions. 
The larger number of species of Cheilan- 
thes, Pell^eas, and Notholsenas, several of 
which extend through Mexico, and some 
to South America, are perhaps more inter- 
esting to the fern lover than are the 
coarser and more rampant-growing ferns 
of more northerly regions. 

The remarkable extent of the coast line 
of the United States on the Pacific, ex- 
tending as it does from latitude 32^ de- 
grees, to 72 degrees north, and between 
longitude 40 degrees and 187 degrees west 
from Washington, including all the coast 
from the semi-tropic region of northern 
Mexico to the extreme limit of Alaska, 
gives us a range of extremely varied cli- 
matic conditions, and numerous zones of 
animal and vegetable life; in consequence 
of which, our fern flora partakes of the 
characteristics of many widely separated 
regions. 

A great many of the ferns of the south- 
west are really Mexican species which lap 
over and intermingle with those of more 
temperate and northern species. Several 
species of Cheilanthes and Notholsenas 
are found in southern California, Arizona 
and New Mexico, but disappear with more 
or less rapidity as we leave the Mexican 
border. Occasionally patches of these 
southern species are found at widely sepa- 
rated localities, often at high altitudes, 
and their distribution is such as to give 
rise to the question, are these species in 
process of evolution or of extinction ? 
But the comparatively recent appearance 
of man on the earth, and the still shorter 
time during which he has made a study of 
these subjects, is entirely insufficient to 
enable us to answer the question with any 
degree of satisfaction. 

One of our Polypodiums (P. scouleri), 
has been noted from Martin County, north 
of San Francisco, which is perhaps its 
northern limit; next in San Francisco 
County, near the ocean; again, on an out- 
lying islet in San Luis, Obispo County; 
and further south, on one of the Channel 
islands, off Santa Barbara, from which 
locality it skips to Gaudaloupe Island, off 
the coast of Mexico. It does not appear 
to have been found at any distance from 
the ocean. Is it the remnant of a species 
which formerly occupied a larger extent 
of country and is aproaching extinction? 
or has it been recently evolved, to become, 
in time, more generally distributed? Or 
is it a stray, or survival of the fern flora 
of territory which formerly existed to the 
westward of the present coast line ? All 
of these theories have been advanced, but 
which, if any of them, is the correct an- 
swer to the question ? 

Nephrodium patens, found in Santa 
Barbara County, is found in Texas and 
Florida. Several other of our ferns pre- 



sent equally interesting illustrations of the 
peculiarities of distribution. Some of our 
species are restricted to California, and 
more of them to California and Oregon, 
and to California and Arizona, but as we 
go north we find the species of the eastern 
states overlapping and intermingling with 
the ferns of the Pacific coast, until we 
reach a region where the ferns common to 
Canada and the northern states predomi- 
nate. One marked departure from the 
general rule in relation to the disappear- 
ance of the Cheilanthes in the north, is 
shown by Cheilanthes argentea, which is 
found in, and restricted to Alaska; Bo- 
trichium boreale is another species which 
is restricted to the same territory. 

The Pacific fern flora represents a por- 
tion of the Nearctic realm, a term applied 
to the portion of North America lying 
north of Mexico. This realm is divided 
into five provinces, called Boreal, Medial, 
Occidental, Arizonan, and Austral Each 
of these provinces possesses species pe- 
culiar to itself, but the limits are by no 
means sharply defined, for some of the 
species will pass beyond the limit, yet the 
majority found in one province are difier- 
ent from those in the others. This rule 
does not apply to the species which are 
cosmopolitan in their character. 

Three of the above-named provinces, 
namely the Arizonan, Occidental, and 
Boreal, are represented on the Pacific 
coast. Of the political divisions of our 
coast line, California and Alaska alone ap- 
pear to possess species peculiar to the 
territory lying within their boundaries. 
It is probable that when the large extent 
of territory forming the northwestern por- 
tion of the United States is more thor- 
oughly explored, many new species will 
be discovered, and the known habitat of 
many others largely extended. 

For decorative purposes ferns stand un- 
rivalled, their graceful and delicate fronds 
causing them to be appreciated by all 
lovers of the beautiful. For the embel- 
ishment of the conservatory, dinner table, 
ball room, or the home, ferns present a 
beauty of outline which is never tiresome. 
For bouquets in connection with flowers 
they are indispensable. Woodwardia rad- 
icans, which in some parts of California, 
has fronds more than ten feet in height, is 
unrivalled for the decoration of walls and 
other purposes. 

The first use to which nature put the 
ferns appears to have been the conserva- 
tion of the superabundance of poisonous 
carbon dioxid from the atmosphere, thus 
gradually preparing it to sustain animal 
life, which was evolved at a later period. 
This carbon thus taken from the atmo- 
sphere and assimilated by the ferns and 
other cryptogams, was deposited in solid 
form and afterward covered and stored in 
nature's laboratory, where it was eventu- 
ally changed to coal, petroleum, and other 
carbonaceous substances. From this store- 
house, after the lapse of millions of years, 
it is being exhumed by civilised man, to 
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supply the beat, light, and motive power 
oecssary for his comfort. 

Man uses ferns for various economical 
purposes. The pith of Cyatbeea medularis 
(a tree fern) is used by the New Zealand- 
ers as food. The stipes (stems) of Pteris 
esculenta and Calli pteris «sculenta, and 
the tuberous roots of Nephrolepis tube- 
rosa, have been used for food. Asplenium 
filizmas, Ceterach officinarum, Scolopen- 
driums, and many others have been used 
medicinally. The styptic drugs brought 
from Sumatra under the names of Peng- 
hawa Djambi and Pakoe Kidang, are sup- 
posed to be products of ferns. The to- 
mentum of the '^Pulu plant" (Ciboteum) 
used in California and Australia, when 
feathers were not obtainable, to stuff pil- 
lows, cushions, and mattrasses, is no 
longer used, it being an unsatisfactory 
substitute for feathers. Gleichenia dicho- 
toma is used by the negroes of Brazil for 
making pipe stems. Angiopteri^ and Poly- 
podium phymatodes are used by the 
natives of the South Sea Islands in the 
preparation of cocoanut oil. The rhizomes 
of several species of ferns furnish food to 
the natives of Australia. 

The medicinal qualities of some of the 
Adiaatums have been highly extolled and 
recommended for the relief of persons 
suffering from pulmonary diseases, and in 
Mexico tea made from the Adiantum tri- 
colepis is prescribed for chills and fever, 
under the name of **Silanttille de poze." 
Woodwardia radicans was used by the 
Indians of California for the treatment of 
bruises; it was used as an infusion taken 
internally; they called it "Golpe." The 
Spaniards learned its uses from the Indi- 
ans, and called it * 'Verba Golpe." In 
southern California the aborigines used 
our Aspidium rigidum argutum for medi- 
cinal purposes, and the stipes of the 
Adiantum in their basket-work. In 
Europe and other countries ferns are more 
generally utilized for various purposes 
than they are in the United States. 

The true ferns of North America, north 
of Mexico, number about one hundred 
and fifty. Of these, fifty are found in 
California. Among them are eight Pel- 
Iseas, eight Aspidiums, five Polypodiums, 
five or more Notholsenas, three Adiantums, 
and eight or more Cheilanthes, besides 
Cryptogramme, Lomaria, Woodwardia, 
Aspleniums, Phegopteris. Woodsia, to- 
gether with numerous varieties of the 
species of the above named genera, and 
species of the genera Opbioglossum and 
Botrichium, belonging to the Ophioglos- 
sacese. In Oregon and the regions fur- 
ther north there are perhaps fewer species. 
Those are more prolific, and consequently 
their presence is more noticeable. The 
real number of species can not be deter- 
mined with certainty until the flora of 
those regions has been more thoroughly 
studied. 

It is much to be regretted that many of 
our choicest ferns are in imminent danger 
of extermination from the recklessness or 



thoughtlessness of persons who seem to 
have an insatiate desire to pull up or de- 
stroy everything that is beautiful or rare. 
Picnic and camping parties will load up 
their vehicles with the delicate ferns and 
flowering plants, to be thrown away as 
soon as they begin to fade. 

Our schoolchildren should be taught to 
preserve, instead of destroyihg, our ferns 
and flowers. 
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Trees and Moss. 
The time-honored rule that moss grows 
on the north side of a tree, a rule which 
forms part of every woodman's catechism, 
and which he would no more dispute than 
one of the Ten Commandments, has re- 
ceived a few, sharp blows from Henry 
Kraemer, of Philadelphia. An investi- 
gation which he has conducted shows 
that on 10 per cent of the trees which he 
examined moss grew on the west side; 10 
per cent, on the northwest side; 20 per 
cent, on the northeast side; 35 per cent, 
on the east side; and 15 per cent, on the 
southeast side. 
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.Origin of the Weeping- Willow. 
The weeping-willow tree came to Amer- 
ica through the medium of Alexander 
Pope, the poet, who planted a willow twig 
on the banks of the Thames, at his Twick- 
enham villa. The twig came to him in a 
box of figs sent from Smyrna by a friend 
who had lost all in the South Sea Bubble 
and had gone to that distant land to re- 
coup his fortunes. Harper's Encyclo- 
paf dia tells the story of the willow's arri- 
val in America. A young British ofiScer, 
who came to Boston with the army to 
crush the rebellion of the American colo- 
nies, brought with him a twig from Pope's 
now beautiful willow tree, intending to 
plant it in America when he should com- 
fortably settle down on lands confiscated 
from the conquered Americans. The 
young officer, disappointed in these ex- 
pectations, gave his willow twig, wrapped 
in oil-silk, to John Parke Custis, Mrs. 
Washington's son, who planted it on his 
Abmgdon estate in Virginia. It thrived, 
and became the progenitor of all our 
willow 6rees. 
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To Send Mail at 248 Miles an Hour. 

The Minister of Posts and Telegraphs, 
Signor Galimberti, and the leading officials 
of his department have examined a plan 
submitted by an engineer named Pisci- 
celli for the establishment of a system of 
electrical delivery of mails, by which let- 
ters are to be transmitted in aluminum 
boxes along overhead wires at the rate of 
248 miles an hour. 

A commission has been appointed to re- 
port upon this system before instituting 
experiments between Rome and Naples. 

Between these two points, the inventor 
claims, he can deliver letters in twenty- 
five minutes, while the time to send mail 
from Rome to Paris could be reduced to 
five hours. 
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OLAOIAL KA.MB BURIALS IN OHIO. 
BY WARREN K. MOOREHEAD. 

[Read hetore Section H., PIttsburfi: meeting 
American ASBOclatlon.] 

Throughout the state of Ohio, except in 
certain southern and eastern counties, 
bordering upon the Ohio river, there are 
many gravel knolls, gravel ridges and 
kindred formations deposited, so the 
geologists inform us, during the latter 
part of the glacial epoch. Sometimes 
these knolls stand isolated on the edge <>f 
a plain ; frequently several of them exist 
on slightly rolling ground. Not unfre- 
quently they are almost mound-like in 
contour, so much so that at first glance 
they seem to have been artificially formed ; 
yet they are all natural. 

Prom these ridges and hills, the farmeis 
and county commissioners have taken im- 
mense quantities of gravel to be used in 
road construction. During the excava- 
tions, large numbers of skeletons have 
been found. Whether in the northern, 
western or southern counties, it matters 
not; the burials appear to have been 
general and present the same cbaracier- 
istics throughout the entire region. 

These burials are pertinent To say 
that they are all of later Indians is pre^ 
posterous; that they have been hastily 
made is also erroneous. They constitute 
a problem in Ohio archaeology and as 
such merit our study and consideration. 

The antiquity of the burials is an un- 
known quantity. Whether they are 500 or 
2,000 years old, it is impossible tu state. 
The largest oak trees have been found' 
growing over these graves. 

The graves themselves are of simple 
construction. A pit, two or three feet in 
width and five and a half to seven feet in 
length, was dug. The depth varies from 
two feet to as much as six feet The body 
was placed in a horizontal position, the 
arms at the sides, and the legs extended. 
I have examined fifty or sixty of the 
gravel graves, and have never found a 
burial made in any other manner. In 
Pickaway county, in Hardin county, and 
in Warren county, teamsters reported to 
me that they found, in gravel burials, tbe 
crania and the long bones placed in sepa- 
rate heaps. This is hearsay evidence and 
I simply mention it for what it is wortb. 
The archaeological map of the state of 
Ohio, owned by the Ohio State Archaeo- 
logical and Historical Society, shows some 
of these glacial kame interments. Care- 
ful inquiry among persons who have exca- 
vated in the tombs, fails to substantiate 
the presence of copper objects with any of 
these burials. As no archaeologist K*^ 
given the subject much attention, I may- 
be wrong in stating that copper is not 
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foaud with the burials. Future ex- 
ploTationa will settle this and alber ques- 
tions. Some whole pottery, several carv- 
ed shells and stone tubes, bone bandies to 
flint knives, slate and sandstone tablets, 
and boat-sbaped objects bave been found. 
In tbe southern Suioto valley long 
trenches filled with skeletons have beeo 
discovered, but this most not be confonnd- 
ed with groups of single graves. Tbe 
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tirely dry. Whether of infants or adalts, 
the bones are invariably sound. 

Were these people prior or subsequent 
to the mound- building tribes? A careful 
investigation may enable archaeologists to 
solve this question. At present one must 
theorize— and that is not at all satis- 
factory. 

The objects accompanying the remains 
are not to be classed with tbe objects ac- 



trench burials— particularly those found 
near the sites of the Shawano towns in 
Ross and Pickaway counties, are mani- 
festly modern, 

I may quote briefly from my prelimi- 
nary report on the subject published six 
years ago. "With the exception of some 
pieces of pottery and carved shelt, the 
most crude and primitive form of orna- 
ments and weapons accompanied the skel- 
«tons. There is no care evinced in the 
preparation of the graves — no evidence of 
ceremonies having been enacted, such as 
we conclude were carried out when the 
graves were consitrncted. A simple ex- 
cavation is made in the knoll and the 
bodies deposited, apparently without any 
wrappings of hides or cloth. When possi- 
ble a rounded knoll— almost artificial in 
appearance — was always chosen. The 
number of interments ranges from one to 
firty. In Clark, Pickaway, Licking, Clin- 
ton. Ross, and Haidin Counties, gravel 
burials seem most namerous. A circle 
twenty miles in diameter, with Clrcleville 



companying mound burials. The bones, 
on their appearance, cannot be said with 
aulhotily to be either old or recent. The- 
orizing, one might suggest that the first 
men in tbe Ohio valley made tbeir burials 
on prominent points or elevations. Rather 
than construct mounds, they selected 
gravel knolls, for these were both con- 
spicuous and easy of excavation. 

Cannel coal ornaments bave been found, 
also pendants and discs of shell. One of 
the ^heit ornaments, reduced in size, is 
herewith presented. No pearl beads, no 
ocean shells and no foreign substances 
other than cannel coal have been found, 
so far as my observations extend. Cannel 
coal outcrops at Flint Ridge, but whether 
Flint Ridge material in the form of pro 
jectile points and knives has been taken 
from the gravel burials, I am unable to 
state. At best tbe problem <s a pretty 
one and merits serious study. 

Man's BirtbplBOe in Auatralla? 
A startling theory brought by Professor 



2i7 

maintained itself unless furnished with 
feet to outstrip its enemies. In America, 
Europe. Africa and Asia the manlike ani- 
mal could not have survived unless a hoof 
had been developed at the expense of the 
other digits, as in horses or the two-toed 
quadrupeds. 

The noriheni or southern extremities of 
the gtoble could not have been the crndle 
of the human race, says this theory, 
neither could any part of tbe globe where 
ferocious animals abounded. For in tbe 
former case the cold would have destroyed 
life before tbe brain was sufBciently de- 
veloped to invent means of making lire; 
and in tha latter, mankind would bave 
been unable to exist in the face of his 
natural enemies, save in the trees. But if 
arboreal life could bave allowed brain de- 
velopment, it would bave still left man a 
four-handed instead of a two-handed 
being. 

So we are forced to the supposition that 
these early stages were passed on an 
island free from carnivorous beasts, not 
far from the equator. But that could 
hardly have been a small island, since 
man would require more nourishment 
than so limited an area could afford. 
There would have to be a variety of a 
climate and surface and room for survival 
in one part when war, disease, or famines 
destroyed the inhabitants of another. 
There would have had to be almost a con- 
tinent for this gradual development, with 
hills and deserts and smaller islands ac- 
cessible where the human stock might 
survive ravages. Where, asks Professor 
Schoe ten sack, does such a continent exist? 

The professor is of opinion that one 
locality, and only one, fulfils the requisite 
conditions; namely, Australia Here there 
are no large and dangerous comivorona 
beasts, while the climate is temperate and 
equable, and so dry that lire may easily 
be mad&— N. Y, Times. 

Black HUla Bxplorationo. 

The German explorers are making new 
finds continually in the Black Hills, be- 
yond Babylon. A recent excavation has 
uneartbed a temple of a god of physicians. 

Tbe chemical examination of Babylonian 
copper and brooie articles has convinced 
the explorers that the Babylonians under- 
stood the art of making bronie ont of an 
alloy of copper and antimony, at least five 
thousand years before Christ 



as the center, would include more than one 
hundred glacial formations in wbich skele- 
tons have been found. Nearly every far- 
mer or county commissioner who has had 
Any considerable experience in opening 
pita, speaks of the finding of skeletons, 
always tolerably well preserved," 

Because of the preservation, the skeletons 
would Interest the anatomist. Excellent 
preservation is not evidence of recent in- 
terment. The gravel surrounding them 
permits all moisture to percolate rapidly 
below the body and leave the bones en- 



Schoetensack, of Heidelberg, before the 
Berlin Anthropological Society at a recent 
meeting will, if accepted by science, cause 

a return to tbe old belief of the origin of 
man in one spot and explain tbe essential 
unity of the human race without regard to 
color. It is based on the reflection that 
during the geological ages when, in the 
evolution of mankind, the brain mnst 
have t}een developed in a creature com- 
paratively feeble, there were wild beasts 
of marvelous strength and agility in whose 
domain so weak a race could not have 



A N«w Fuel, 
A new fuel has been introduced by the 
Randall Synthetic Coal Co., of Boston, 
Mass. It Is a mixture of peat and petro- 
leum. The peat is raised from the bog t>y 
a clam-shell digger or dredger, and con- 
veyed to a disintegrator which separates 
the fine from the coarse material. It is 
then pressed to expel half tbe water and 
again disintegrated. Lime is added, and 
the whole is dried. Petroleum with bi- 
tuminous pitch in solution is mixed with It 
In a pugmill, and briquettes ate formed. 
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A PLBSIOSAUB OF THE CRBTACBOU6 

OCEAN. 

BY CHAS. H. STERNBERG. 

In a former article in Popular Science 
News fjune, 1901), Igave an account, with 
illustration, of the slab of cbalk through 
which were scattered the bones of a Plesi- 
osaurus skeleton, discovered by myself in 
1900. The reader will be interested to learn 
that this specimen has been beautifully 
mounted, as in life, by Mr. H. T. Martin, 
the skillful assistant of Dr. S. W. Willis- 
ton. Dr. Williston has made a scientific 
study of the animal, and has described 



gratifying that an American university is 
the possessor of it. So this most complete 
skeleton has an honored place at home, 
and did not have to seek a place of refuge 
from the destroying agencies of time or 
the vandal hand of man in foreign lands. 

This specimen, as already mentioned in 
Popular Science News, was discovered 
in the chalk of Kansas, on Beaver Creek, 
Logan Co. In my 20 years experience as 
a collector in these fossil fields, I have 
only found two fine Plesiosaurs and 
neither of them can compare in complete- 
ness with this. ^ It may not be out of place 




U3k>- 



. ''."■'. '»-. vie/. 



dolichorhynchus osbornii. 



it as a new species, under the name of 
Dolichorhynchus osbornii, in honor of 
Prof. H. P. Osborn, of the American Mus- 
eum, and U. S. Paleontologist. And it 
gives me great pleasure to give one of Dr. 
Williston's photographs of the mounted 
skeleton of this most complete of all the 
Plesiosaurs. The acquisition by the Uni- 
versity, and the labor and study put upon 
it show how highly our University prizes 
this powerful swimming lizard of the old 
Kansas sea. 

In the British Museum is mounted a 
young animal, of a similar form. It is 
not as perfectly preserved as this speci- 
men. This represents one of the smallest 
genera of the great group of Plesiosaurs. 
The entire skeleton is only 10 feet long; 
the skull measures 22 inches — the one 
here figured is an exact model of the skull 
as in life. This was made to replace the 
original bones which were crushed by the 
pressure of the overhanging mass, and 
lies in a glass case beside the restoration. 
All the other bones except a few unim- 
portant ones, were found with the skull. 
The powerful front paddles are 26^ in- 
ches long, the hind ones 27 inches. The 
height at about the center of the body, is 
18 inches, giving a girth of about 5 feet 
There are 20 vertebrae in the neck, giving 
a long powerful fulcrum on which to ex- 
ercise the head. The lower jaws extend 
back of the base of the skull, giving great 
leverage power to them in crushing their 
prey which were evidently fishes, with 
which the sea abounded. It also gave a 
wide gape to the mouth, and we can con- 
ceive of this lizard throwing them in the 
air and catching them as they fell into the 
cavernous depth below. The tail is re- 
markably short, and could have been cov- 
ered with the hind paddles. A discovery 
of this kind is one of a lifetime, and it is 



here to quote from Prof. Cope, showing 
how sure are men of science to get ani- 
mals out of proportion when from a few 
isolated bones they attempt a restoration. 
He says on page 44, Cretaceous Verte- 
brata, 1875: *'Far out at sea on the ex- 
panse of this ancient sea, might have been 
seen a huge snake-like form, which rose 
above the surface and stood erect, with 
tapering throat and arrow-shaped head, or 
swayed about describing a circle of 20 feet 
radius above the water. When plunged 
into the depth, naught would be visible 
but the foam caused by the disappearing 
mass of life. Should several appear to- 
gether, we can easily imagine tall, flexible 
forms rising to the height of the masts of 
a fishing fleet, or like snakes twisting and 
knotting themselves together." 
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The First Map of America. 

The Brown University committee in 
charge of the John Carter Brown Library 
of Americana has recently had under con- 
sideration a proposition that the library 
should make an oifer of $50,000 for the 
first map containing the name **Araerica." 
The offer has not been made, nor is it 
likely to be made in the near future by the 
library authorities, and so it is extremely 
improbable that this priceless relic of the 
early history of this country will ever find 
a home in Providence. 

The map to which this extraordinary 
value is attached is the property of Prince 
Woldenburg, of Wolfegg Castle in Wurt- 
emberg, Germany. A short time ago an 
agent of the Prince approached the Lon- 
don agent of the Brown library with the 
proposition that the Providence institu- 
tion should offer ;f 10,000 for the map, im- 
plying that the price named would secure 
this great geographical relic. The agent 
communicated with his superiors, and the 



committee took the matter under consider 
ation. After due thought and consulta- 
tion the committee decided not to make 
the offer. 

It was thought that the proposition of 
the German agent was nothing more than 
an attempt to secure a definite offer on 
which to base negotiations, by which sl 
much higher price could be secured else- 
where. It was also thought doubtful if 
the German government would allow so 
valuable an article of historical and geo- 
graphical interest to leave the country. 
With apparent negotiations pending for 
the sale of the map and its removal to the 
United States, the German government: 
would probably step in and make the pur- 
chase on its own account, placing the map- 
in the Berlin Library. The proposition 
appeared like an effort to use the Ameri- 
can offer as a cat's paw for the purpose 
above mentioned, and the Brown Library 
Committee declined to be made use of in 
that manner. 

The map is of undoubted authenticity 
and is considered by experts to be worth 
much more than the price mentioned. 

In 1507, there was published at the town 
of St. Die, in the Vosges mountains, a 
small geographical treatise entitled *'Cos- 
mographisB Introductio," in which it was 
suggested that the then lately discovered 
fourth part of the world should be called 
** America, because Americus [Vespucius] 
discovered it." A copy of this book is in 
the John Carter Brown Library. One of 
those associated in the preparation of the 
volume was Mstrtin Waldseemuller, a. 
prominent geographer and cartographer. 
The book purports to contain some prin- 
ciples of geometry and astronomy neces- 
sary to an understanding of the subject: 
also an account of the four voyages of 
Americus Vespucius. In the book is men- 
tion of a map and a globe on which were 
representations of the newly discovered 
country. It has long been contended that 
if this map and globe ever came to light, 
the newly discovered western lands repre- 
sented thereon would be found to bear the 
name ^'America'* as suggested in the txx>k. 
This seemed a certainty when two manu- 
script maps by Glareanus were discovered 
at Munich and Bonn, both bearing^ the 
name "America," the Bonn map bein^ 
dated 15 10. 

For the past century there has been a 
diligent search for the maps of Waldsee- 
muller, but no specimens were seen or 
heard of, and some historians and geogra- 
phers in recent years have even gone so 
far as to state definitely that the globe and 
the map were never issued at all, and thai 
the book was published alone. About two 
years ago the geographical world was 
startled by the announcement that Wald- 
seemuller's long-lost map of 1507, tog^etber 
with another of his of 1516, had been dis- 
covered by Prof. P. Joseph Fischer, in the 
library of Prince Woldenburg, in Wurtem- 
berg. The map is a wood engraving and 
is bound in a folio volume, with several 
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other maps of value, and is in an excellent 
state of preservation. 

It is probable that other copies of the 
map, printed at the same time, were not 
so well protected and have passed out of 
existence with the lavages of time in the 
four centuries that have elapsed. An in- 
teresting point in relation to the name 
America is that it is omitted from the 
Waldseemuller map of 1515, the geogra- 
pher evidently having learned from the 
narratives of voyages accessible since the 
preparation of his first map in 1507 that 
Americus Vespncius was not, as he had 
hitherto thought, the first discoverer of the 
New World. 

The sum of $50,000 is a high price to 
pay for one map when an atlas full of 
maps may be bought anywhere for a very 
few dollars. Yet this price is not con- 
sidered exorbitant and experts say that 
the map would easily bring from $75,000 
to $90,000 if offered at auction in London. 
It is thought that an offer of $100,000 
might secure the map to this country, and 
possibly some multimillionaire or histori- 
cal association will yet come forward with 
a price sufficient to bring the map to the 
country where, by all the sentiment of 
association and tradition, it properly be- 
longs. — Prov. Journal. 

— ♦«► 

Babylonian Discoveries. 
Herman Hilprecht, who has been excava- 
ting mounds in Nippur, said recently that 
'be would devote his life to deciphering 
the 23,000 tablets found while excavating. 
He said '"that the contents of the tablets 
will altogether change the ideas- of the 
world as to the state of civilization and 
knowledge of that early people. It will 
be seen that they knew, 2,300 B.C., that 
the earth was a globe, and that their 
astronomers took the same view of celes- 
tial phenomena as we now take. 

Nippur is, in fact, sixteen cities, one 
built above the other. We have by n6 
means reached the lower of the buried 
cities. Miich of the Temple Library has 
been brought here, and it is cow in the 
museum of the university of Pennsylvania. 
The temple in that early period was not 
only the place of religious worship: it 
i9vas, also, the school, the college. 

Within the* last four months our most 
i mportant discoveries were made. The 
day before I embarked on my homeward 
voyage I had in my hand a tablet upon 
^vt^bich were the minutest astronomical cal- 

• culations as to the constellation Scorpion. 

One of the most interesting tablets is 
- mathematical.- The Babylonians, in the 

• iiaaltiplication table, for instance, w6nt far 
-' beyond us. Our multiplication table stops 
' SLt ■ 12; 12 times 12 is the highest The 
- Babylonian tables went up to 60. Their 

obildren might have sung - 60 times 60 in 

• reciting the multiplication table. Indeed, 
' £or astronomical purposes, they carried 

'^^e 'table out to 1,300; that is, the results 
'^multiplication up to 1,300 times 1,300 
tabulated. They wanted to know at 



once the result of large calulations. They 
did not want to be retarded in tUeir work 
by arithmetical problems; that was why 
they extended the table so far. 

The Babylonian children would have 
been wonders in our view. Not only did 
they have to learn arithmetical tables car- 
ried out to four figures, but they also had 
to learn two languages: the Babylonian 
and the Samarian, one a learned, the 
other a colloquial language; and that in 
the schools of the lowest grades, and not 
as our children learn Latin in the high 
school, by the mouthful, but so thoroughly 
as to be able to speak and write them. — 
Sun. 
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The First Autx>mobile. 

The Chicago Chronicle says that only a 
small percentage of those who nowadays 
see automobiles speeding along the streets 
and boulevards, are aware that the first 
automobile considered in the sense a vehi- 
cle containing within itself powers of loco- 
motion, of which there is any authentic 
account, was a self tnoving shrine of Bac- 
chus. 

This was the invention of Heron, of 
Alexandria, who describes it in his work 
on automatic mechanism. The shrine in 
question was mounted upon two support- 
ing and two driving wheels. On the axle 
of the driving wheels was a drum, about 
which was wound a rope which passed 
upward through the space on one side of 
the shrine over pulleys, and was fastened 
to the ring of a ponderous lead weight, 
which rested upon a quantity of fine dry 
sand. 

The escape of this sand through a small 
hole in the middle of the floor of the com- 
partment containing it, allowed the lead 
weight gradually to descend, and, by pull- 
ing up on the cord, caused the shrine to 
move slowly forward in a straight line. 

Heron describes the method of arrang- 
ing and proportioning the wheels in case 
it was desired that the shrine move in a 
circular path. He also shows how the 
shrine can be constructed to move in a 
straight line. 

Officials of the Patent Office overlooked 
the device of Heron when they granted 
patents on machines, notwithstanding that 
previously Thomas Ewbank, Commissioner 
of Patents in 1S50, illustrated and de- 
scribed Heron's invention. The mechan- 
ism of the latter is almost identical with 
that in the modern device, and simply 
serves as another proof of the saying, 
••There's nothing new under the sun.' 
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A New Discovery in Mezloo. 

An archaeological discovery of the first 
importance has just been made near the 
city of Oaxaca in the southern part of 
Mexico by Leopoldo Batres, government 
archaeologist of Mexico, who accompanied 
Prof. Marshall H. Saville, of the Ameri- 
can Museum of Natural History, to that 
region recently. 

The ruins of a great city, older than any 



previously discovered on the American 
continent, have been uncovered. The 
objects found in the temples and tombs 
thus far excavated seem*to link this city 
with both Egypt and China. 

The specimens of jade found at Monte 
Alban are the most beautiful in color, the 
most elaborately carved and* the most 
highly polished ever found (in Mexico. 
The workmanship upon them isjexquisite. 
With what tools these people [worked as 
yet remains a mystery. More significant 
than this was one of the pieces found. It 
is about as large as the palm of^the hand, 
of a rich deep blue color, and with the 
face of a Chinaman, almond eyes, queue 
and all most delicately and perfctly carved 
upon it. 

A small silver figure of a Chinaman 
found in the southern part of Mexico, is 
now in the Smithsonian Museum at Wash- 
ington, having recently been presented to 
it by W. W. Byam, of Washington, who 
has large land interests in southern Mexi- 
co and is an enthusiastic amateur archae- 
ologist. This was pronounced by archae- 
ologists at the time of its discovery, to be 
the best proof thus far adduced of prehis- 
toric communication between America 
and China. The jade discovered at Monte 
Alban is still stronger proof. —Sun. 
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Devil Worshippers of To-Dsy. 

Railroad engineers have enabled the 
world to learn something, at least, about 
the devil worshippers of Asiatic Turkey, 
who dwell in the hills east of Mosul on the 
Tigris, near the ruins of Nineveh. 

The Turks call them Extinguishers of 
Lights. They are Kurds, and recognize 
two forces only in the world— the good 
and the bad. Arguing that the good can- 
not do arty one harm, they worship the 
bad in order to keep solid wnth it They 
dare not even mention the devil by name. 
If they refer to him at all. they call him 
the '^Mighty King" or the -King Pea- 
cock." 
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An Old Brown Gedcu^. 
Prof. Bessey, of Nebraska University, 
who is very conservative as to the age of 
the great trees of Califoirhia, writes to 
Science that in the Garden of the Gods, 
near Pike's Peak, Colo., there are many 
large specimens of the brown cedar, Juni- 
perus monosperma (Engelm.) Sargent; 
and in a recent visit to that place it occur- 
red to the writer that these trees must be 
very old. On the 13th of August he was 
fortunate enough to find the stump of a 
recently cut tree, on which it was easy 
to distinguish the annual growth-rings. 
These were counted for a section of the* 
trunk, care being taken to select a portion 
in which the rings were of average thick- 
ness, and on this basis the number for the 
whole stump was calculated. In this way 
it was found that this particular tree was 
.between 800 lind 1,000 years old. In 
other words, this tree was a seedling some 
time between the years 900 and iioo A. D. 
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A COLOR A.DO AUIUMN. 
BY H. A. CRAFTS. 

If there is one thing that Colorado prides 
herself upon more than another, it is her 
climate, and the records would seem to 
show that she is quite justified in so do- 
ing. Prof. L. G. Carpenter, of the de- 
partment of irrigation engine ering at the 
Colorado State Agricultural College at 
Port Collins, has a set of figures resulting 
from his observations, covering a period 
of some ten years, which show that the 
average annual rainfall at Fort Collins 
during that period was 13.58 inches, while 
that at New York City for the same period 
was 46.69 inches; that the average num- 
ber of stormy days per year in Fort Col- 
lins was 54, while in New York they num- 
bered 135, and in Columbus, Ohio, 143. 
The percentage of sunshine at Fort Col- 
lins was 64.9, and at Geneva, N. Y., 36.7. 
In fact, the constant resident in Colorado 
sometimes feels that he has a sutfeit of 
sunshine and would gladly welcome the 
more frequent occurrence of a stormy day. 
But to show that the Colorado sunshine is 
thoroughly appreciated by Colorado's own 
people, it is only necessary to hear the 
dire complaints that are made on all 
sides should a storm last more than a 
single day. 

And during all the four seasons in which 
Colorado enjoys these climatic blessings, 
autumn is the one she most dotes upon ; 
and in truth it is a prolonged succession 
of halcyon days. The Indian summer of 
the east is something that poets sing about 
and sages acknowledge to be a season of 
unalloyed felicity. But take the eastern 
Indian summer and prolong it from three 
weeks to three months and you have the 
average Colorado autumn. Mind you, 
these remarks refer to the climate of the 
plains and lower foot-hills and not to the 
higher altitudes of the Rocky Mountains, 
for in those upper regions the storm king 
holds a more absolute sway, and snow 
storms are the order of the day for about 
nine months out of twelve. And let it not 
be understood that even the lower alti- 
tudes are not subject now and then to a 
seemingly unseasonable fall of snow. 

In 1895, snow fell in eastern Colorado to 
the depth of a foot on the 21st of Septem- 
ber, and the snow being moist, clung to 
the trees in great masses, causing much 
damage to fruit and sl^de trees. But no 
sooner had the storm ceased than the sun 
shone forth warmly, dissipating in a few 
hours every vestige of snow, leaving the 
whole earth refreshed with coolness and 
moisture. September 5th of 1898 saw an- 
other fall of snow in the same region, only 
it was not so heavy as that of 1895. 

But from those prolonged autumnal 
storms, Colorado is almost entirely free. 



and it is seldom that there is really any 
very severe weather until about Christmas 
time, when there is usually a taste of 
winter. It is no uncommon thing to have 
three or four weeks together, without a 
drop of rain or a flake of snow, the sun 
shining warmly each day, save when its 
rays are tempered by a veil of over- hang- 
ing haze. An occasional day of rain or 
snow only tends to lay the dust in the city 
streets and along the country roads, and 
freshen up the face of Natvire generally. 

While Colorado is destitute of those 
wide-spreading forests known to the east- 
em states, her autumnal landscape is not 
devoid of natural beauty. The grass up- 
on the great uncultivated plains turns to a 
soft brown, and, when viewed through 
the golden medium, sun and sheen, pre- 
sents to the eye a spectacle of wide but 
mild splendor. The prairies stretch away 
in rich undulations until they merge into 
the hazy sky in the distance. Among the 
cultivated lands the views are of surpass- 
ing l)eauty. The harvest fields are yellow 
and teem with the gathered products of 
the soil The hay stands in immense 
stacks in the field corners, while such of 
the grain as has not also been put in 
stack, stands in shocks throughout the 
fields, awaiting to be gathered. There is 
no fear of the harvest being harmed by 
protracted rainfall, and much of the grain 
is threshed from the shock. On every 
hand can be seen the smoke and dust 
clouds from the steam threshers, which 
are rapidly separating the kernels (from 
the straw) to be placed in sacks and stored 
in the house granary, or hauled to the city 
elevator, there to be converted into flour. 
The orchards are laden with fruit which 
bear the boughs to the very ground, and 
the vineyards are purple with ripened 
grapes. 

Along the hedge rows and highways the 
foliage of the cotton woods has turned a 
brilliant yellow, and the leaves are falling 
in the tight breeze that blows coolly from 
the east, while swarms of chatterins: black- 
birds hold forth loudly in the denuded 
branches. The kine have been turned 
abroad in the shorn fields, where they 
graze contentedly, their sleek sides glisten- 
iLg in the noon-day sun. Along the 
country roads are loads of gram heaped 
upon huge farm wagons wending their 
way to market. There are also loads of 
hay, cabbage, potatoes and a great variety 
of other produce that has been derived 
from a generous soil and genial climate. 
There are farmers and farmers' wives, 
accompanied by numerous red-cheeked 
offsprings, comfortably pursuing their 
way town ward to invest the product of 
their toil in supplies for the household. 
In town the merchants are all busy with 
fall trade, bent upon securing a fair share 
of the general prosperity that abounds. 

In Colorado the autumn is the festival 
season. There is the great festival 01* the 
"Mountain and Plain," held in the capital 
city in the early days of October, and at- 



tended by thousands of visitors from all 
over the state and from neight>oring states 
and territories. Then in various parts of 
the state there are held smaller festivsls, 
embracing some feature of each respective 
locality. One town has its grape day. an- 
other its apple day, a third its peach day, 
while elsewhere there are potato bakes, 
corn roasts, watermelon feasts, etc, to 
which are conveyed large numbers of ex- 
cursionists, to whom the railroads have 
made special rates of transportation. 
These harvest festivals have largely taken 
the place of the old-fashioned county fair, 
which in Colorado seems destined soon to 
become obsolete. In the smaller rural 
districts there are country dances, com 
huskings, apple bees, straw rides, and a 
variety of other amusements of an enjoy- 
able and innocent nature. 

And in these soft autumn days, picnic- 
ing in the mountains is a pastime embody- 
ing a world of rustic pleasure. The grass 
on the hill sides has turned a bufif brown; 
the foliage of the wild cherry trees and 
quaking asps in the glens have put on gay 
colors, and there are sunny, sheltered 
nooks that afford fine grounds for lunch- 
ing, while commanding grand viev^s of 
the surrounding hills The motintain 
roads are hard and smooth, so that driving 
or wheeling may be indulged in to the 
heart's content. There are still camping 
and hunting parties going to and from 
the hills, many preferring the antnmn to 
the summer for camping, which can then 
be legally ioined to hunting. On the 
plains the sportsmen are busy with their 
fowling pieces shooting ducks on the lakes 
and in the sloughs, and shooting jack ral>- 
bits on the prairies. 

And when all these pleasures can be 
pursued day after day without the inter- 
ference of storm or tempest, mud or mist, 
rain or snow, it is no wonder that Colors- 
do is given to self* congratulations npoo 
the score of climate. 

Again, it is perhaps needless to add that 
Colorado is a mecca for invalids. 



"♦»■ 



Bzpress Trains at all Stations. 
Mr. J. B. Brown, of Belfast, advocates 
the seeming paradox of express trains 
stopping at all stations. He brought ts 
the meeting of the British Association a 
large working model of a railway with aa 
electrical train upon it, to sho^nr exactir 
how it may be accomplished. Tlie idea 4 
simple. His train is composed of several 
corridor carriages, and as it passes tbroagk 
each station it drops off behind one carn- 
age containing all the passengers vfe^ 
want to alight there, and picks \ip Iq ijxjg: 
another one with passengers ^t>m that 
station — all this while traveling i^t fal 
speed. The carriage to be atta.ohed, how- 
ever, has to start in advance a,xid set w^ 
under way by the time the tra.in catcbes 
it, and is coupled up by a i^^tent a8^^ 
matic arrangement. The scl^eine is <s> 
possible when each carriage ti^^ its 
motors on the multiple unit system 
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OATALINA ISLAND BIX>WLT BINEINO date was at this point three-quarters of a add the sclentiBo diBcovery of the fact has 

BV J. MAYNE BALTiMoRi. mile to a mile farther out to sea than at given do time for an aUempt to determine 

Prof. Wllliaai E. Ritter. who holds the present. From the depth of the water the rate. 

Cbair of Zoology in the University of Call- now lying over the ancient beach, the It is an iateresting geological question 

fornia, claims to have recently made a island has snok 370 feet since that was the whether or not Catallna has ever been 

most important scientific discovery in re- margin between the waves and the land, connected with the mainland. Several 

gard to Sania Catalina Island. In bis Santa CaUlina was then very much larger ordinary mainland animals, notably foxes 

opinion, and also in the opinion oE other tban it ia now. and its m on n tains just so and the common ground squirrel, whlcb 

scientists of the university, that Island is much higher. The isthmus could scarcely could hardly have crossed the waters by 

slowly sinking into the Pacific Ucean. have been called by that name then; and themselves, are abundant on the island. 

The rale Is not rapid, but it is considered the locality where the little town of Avalon On the oiherhand, there are several plants 

certain that unless some great geological nowstands. and where Ihesteamers touch, and trees on Santa Catalina whicb are 

change takes place. Santa Catallna Island was doubtless welt Inland. unknown on the mainland. 

TWill eventually disappear from the face of The most curious fact in connection •• 

the sea. with this phenomenon was the further dis- Seeking tbe LlFe Principle. 

This astonishing discovery Prof. Ritter covery by the university profeisors that Biologists never give up hunting among 

claims to have made while dredging for San Clemente Island, just south of Santa tbe material elements for the divine spark 

marine animals in the waters about tbe Catalina, and San Pedro hill on the edge from which all life is supposed to have 

island. About three quarters of a mile of the opposite mainland, are not sinking, sprung. Though in anumberofcasessoroe 

off Long Point, on the north side of Cala- but. instead, are rising higher and higher things having a close resemblance loprim- 

liaa. Prof. Ritter's dredges brought up above the face of the sea. Santa Catalina It ive forms of life have been produced by 

large nnmbers of cobblestones varying in was an island before San Clemente or San chemical action, none of these have been 

«ize from a sparrow's eggto a man's head, Pedro hill emerged from the ocean. Both accepted as going beyond the dividing 

Each one was covered with athick coating of them, it is believed, apfteared in very line. 

of encrusting worm tubes, bryoioa and recent geological time, and neither has At a recent scientific congress in Italy, 

other marine growths of greal age. which yet stopped rising. On San Pedro hill, Dr. Leduc told how by sprinkling a few 

sbowed that they bad remained undjsturb- wbich is now 1.475 feet high, as many as drops of ferro-cyanide of potassinm on a 

^rd for a long period. ten separate beaches may be traced at thin layer of gelatin he could cause tt> 

They were exactly tbe form of stones different heights from the base to the top. "start into life a collection of cells having 

f onud on all rocky beaches, such as those San Clemente island is now 1,964 feet a regular polyhedric form and containing 

of Catalina, and it was evident that they high. each a nucleus, a sac of protoplasm and a 

belonged to an ancient beach on tbe In Prof, Ritter's scientific opinion, it is membrane exactly like the cell of plant or 

jslaad, long submerged under the rising impossible to determine just how fast San- animal." The doctor does not assert, 

waves. The water at that point was 45 ta Catalina ia sinking and San Clemente however, that these cells had the power of 

/atbonis deep. rising. The occupation of the former growth, movement or repi eduction. 

Prof. Ritter concludes that the shore island by white men has been so recent Their resemblance to natural life cells was 

line of Santa Catalina Island at na remote that no change has probably been noticed, doubtless purely superficial. 
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POBTO BICAN ROCK RICHES. 
BY O. W. BARRETT. 

Since Dr. Day's discovery of platinum 
near Corozal, there has been an increas- 
ing interest in the mineral resources of 
the island; and we are now discovering 
that the gem of the Antilles is not com- 
posed entirely of clay and limestone. 

Gold has been mined here for many 
years. In 1538, the city and the royal 
ofiScials in Porto Rico, informed the King 
of Spain that: '*Gold is decreasing; lead 
layers have been discovered which yield 
some silver." According to the old docu- 
ments, the total output of gold from 1509 
to 1536 was $3,495,800. The sand of near- 
ly every river bed in the northeast part of 
the island gives •*color." Even with the 
primitive * 'slide-box" methods employed 
at Corozal, the daily production of gold is 
considerable. 

Silver has been found at several locali- 
ties in the northwest part of the island 
and at Guayma. 

Lead occurs as a sulphuret at Arroyo, 
Guayama, and other places. 

Pyrolusite has been discovered in suf- 
ficient quantities to warrant the taking up 
of concessions in the Corozal district. 

Nickel occurs at Naguabo. and traces of 
native bismuth have been reported from 
Ponce. Small quantities of tin are oc- 
casionally seen in the gold washings at 
Guayama. 

Quicksilver exists in the Corozal forma- 
tion and graphite has been reported at 
Adjuntas. 

Copper has been mined at Jayuya and 
Rio Blanco, and various compounds of it 
occur in many localities. • 

Jet occurs at Maricao, and traces of 
amber at La Moca. Bituminous lignite 
has been found at Cabo Rojo, Caguana, 
and Utuado. 

Phosphate rock of fair grade occurs on 

several of the outlying islands and at 

Manati, Ponce, Cabo Rojo, Lajas, San 

German, and other points on the mainland. 

» i 

Stellar Comparisons. 

When we lift our eyes to the starry 
vault upon a clear night we are apt to 
think the stars numberless and the heav- 
ens crowded. Yet the total number visi- 
ble at any one place at one time is only 
about 3,000, and in the whole heavens 
about double that number. But the tele- 
scope and the photographic plate have 
made us aware that for every one visible 
to the eye, there are at least 16.000 exist- 
ing in the skies, and when we read of a 
total of at least 100,000,000 we think space 
must be crowded with orbs like the sands 
on the seashore. The beautiful photo- 
graphs reproduced in popular books of 
recent years confirm us in the impression 
that there is hardly elbow room in the sky. 
Yet what are the facts ? 

Every one of these 100 millions of stars 
is a sun, on the average as brilliant in sur- 
face as our sun, so that if they collectively 
Ailed as much apparent area as the sun, 



we should have an endless day. But they 
do not give even looth of full- moon light, 
and the full moon gives only rrrvirv P^^^ 
of the light of the sun, so that the whole 
of the stars only give us t^itjWvt o^ sun- 
light, which means that if the whole of 
the stars could be collected into one disc 
they would only cover ^Yv^mnns ^^ ^^® ^^^* 
of the sun, and would not present a defin- 
able shape even in large telescopes. This 
consideration alone shows how little crowd- 
ed in reality the stars are. 

But the nearest star is at least 275,000 
times as distant as the sun, so that if we 
represent the sun by a pea, the nearest 
star will be another pea 102 miles away, 
and the next nearest much further from 
either. There are differences of distance 
in the depths of space; but we have no 
evidence that the average distance is less, 
and certainly they are not less for an in- 
comprehensibly vast space surrounding 
the solar system, so that the crowded 
state of the sky may be symbolized by 
representing it as about as crowded as 
three flies would be if they had the whole 
island of Great Britain to themselves, or 
as two men would be if there were no 
other living creature on the surface of the 
earth. — Eng. Mechanic. 
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The Swiftest Boat. 
The most extraordinary achievement in 
the domain of fast yacht or torpedo boat 
construction, has lately been reported as 
the outcome of Mr. Chas. O. Mosher's 
work in designing the highspeed steam 
yacht. Arrow, for Mr. Chas. R. Flint, of 
New York. On the 7th of September 
this craft made a speed of above 45 miles 
an hour on the Hudson River, making the 
mile in less than one minute and twenty 
seconds. The measured mile was estab- 
lished by the Coast Survey, which sent its 
steamer Bache to fix its location some 
time since. This performance exceeds by 
three miles, nearly, that of the British 
torpedo-boat destroyer Viper, with engines 
of the Parsons type of steam-turbine. 
The latter made 42.25 miles an hour, a 
mile in one minute and twenty-five sec- 
onds. The Arrow is but 130 feet over all, 
12 feet 6 inches beam, displacing 66 tons, 
on a draft of 4 feet 7 inches. The water- 
tube boilers contain 5,540 square feet of 
heating surface and the quadruple-expan- 
sion engines are capale of producing 4,000 
horse-power. Maximum steam pressure 
is reported to be 400 pounds at the boilers 
and 390 at the engines. 
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Power of Birds. 
What tremendous power an eagle exerts 
when carrying away a lamb that weighs, 
say, 60 pounds or over! If you take the 
weight of the bird together, 76 pounds, 
then it appears to me that an eagle can de- 
velop more than 2 horse- power, and must 
put a strain of over 1,130 pounds on the 
muscles of the wings, which leads one to 
think that * 'birds are stronger than mathe- 
matics.'* 



Condensed from recent French sources, 
especially the Revue Scientlfique. are the 
following items: 

The Poison of Moulds. — M. Di Pietro, 
of the hygienic institute of Rome, by a 
series of experiments on animals and him- 
self, finds that the poison of the green 
mould, Pencillium glancura. has its nox- 
ious quality in the green spores, not in its 
filaments, the mycelium; and that this 
poison, developed about the third day. 
persists after boiling many hours; also 
that is soluble in alcohol and petroleum 
ether, retaining its toxicity. Its effects 
are vomiting, diarrhoea, prostration, etc. 

Sheep Milk. — MM. Tnllat and Fores- 
tier have studied this and find that its 
weight in extracts exceeds the best cow's 
milk in the proportion of 200 grams per 
litre to 160 or 165; also it surpassed in fat, 
casein and mineral matter. 

Changeable Colors of Integument.— 
These are such as the prismatic colors of 
shells, scales of fish, wings of insects, 
feathers of birds. The variability has 
been explained variously, some attribnting 
it to the dispersion of light, others to thin 
plates. H. Mandoul, by careful investi- 
gation, is convinced that it is due to inter- 
ference of light in the thin plates that 
compose the integuments. 

Treatment of Vine Insects — In Burope 
the small Pyralids (apparently numeroos 
larvse of the moth) are enemies of grape 
vines. Messrs. Vermorel and Gastine 
have a new method of destroying tbese by 
steam or hot vapor (vapeur d'ean), holding 
the stem under a bell-glass. It kills 
them at once. 

Freaks of Lightning. — In Hainant a 
man's body was cut in two. In eastern 
Flanders, of three neighboring poplars, 
the first was split, the second bad its shiv^ 
ered trunk carried away a score of metres, 
the third stript of its branches. Still an- 
other in the vicinity had its bark thiown 
40 metres. At Merendr^ a stroke oC 
lightning, breaking windows, struck a 
heap of potatoes (more than 1,000 kilos), 
split and blackened them, so tbat in two 
days they became putrid. 

Plague Propagated by Bats. — Daring 
the recent epidemic in Naples, a honse be- 
came infected, although separated from 
the city by a wall, and with a separate 
drainage. M. Gosio inoculated some bats, 
which soon died. He attributes the infest- 
ing of the house to the parasites that are 
found on bats, these rather than the bats' 
hair conveying the germs. 

Photogeaphing the Inteeior of the 
Body. — M. Eykman, of Amsterdam, has 
published a method of X-ray photog^rapbj 
by which the movements of the pbarysi 
and larynx are shown. To get a distinct 
photograph the movements had to be re- 
peated 120 to 130 times. 



SPOl^INa NBQ&TIVBS AND PBINTS. 



There is Doibing wtiicb tends to spoil 
an otberwise good picture more tban a. 
Rpotted print from an unspotted nega' 
tive, and if all nonld realiie tbie, a very 
common btemisb could easily be done 
away with, for, tboiigb tedious, spotting 
■s bi/ no means difficult Perhaps from 
■4e*^ective emulsion on the plate, more 
probably from bubbles on It daring de- 
velopment, transparent spots are of fre- 
'qnent occurrence on the finished negative 
or it may get scratched In handling, and 
of course, those spots or scratches show 
in the print, unless filled in. 

Tbey may be just daubed over with red 
opaque (a very poor medium by the way, 
though commonly sold for that purpose), 
■«r they may be property filled so that no 
-sign of the patching up will show on the 
print. It is far preferable to take time 
enough on properly spotting — i. e. filling 
in boles— the negative so that a compara- 
tively clean print may t>e taken from it 
«ver afterward, than to daub on a medium 
fn a careless way, which fills the boles 
but calls for an equal amount of touching 
upon the white spots on each and every 
priut taken oB, thus increasing the work 
of producing a perfect print a hundred per 
cent. One© properly spotted, a clean 
print is assured, unless the paper may 
have an occasional btemisb, so it decided- 
ly pays to spend time in working over a 
negative before placing it in the printing 
room. We may not only spot, but remove 
defects as well, heighten effects, subdue 
others, and even If we do not understand 
retouching, remove deep shadows, fiec- 
kles, etc., in portraits before printing. 

For this work there will be required 
three fine sable brushes, several pencils 
from a very bard to quite soft grade, a re- 
touching frame, a bottle of retouching 
fluid, a little gelatine and a stick of India 
ink, as well as a few moist water colors, 
such as brown, sepia, gamboge, Prussian 
blue and scarlet lake. The retouching 
frame may be easily constructed after a 
glance at the cut of one in a dealer's cata- 
logue, if one is handy with saw and nails. 
It is simply a convenient easel for the 
negative while working on it; at a pinch 
a printing frame with legs and a white 
card behind to reflect light would answer. 
It is well to grind up some India ink on a 
porcelain slab, using gelatine solution in- 
stead of water, and to have dabs of the 
other paint on the slab also, and now to 
spot the negative we have in the frame on 
a table before a window. Many tack a 
black cloth upon the frame and cover the 
head while working, as greater accuracy 
In matching can thereby be obtained. 

We will first fill all the largest holes and 
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c ratches with India ink, using a brush of 
small slie, welt pointed by drawing 
throngh the tips and never filling a bole 
in one dab, but rather by a series of slight 
touches with not too much India ink. By 
persistently touching the spots, a little 
touch at a time, we can observe how near 
we come to matching the opacity of the 
surrounding parts, and thus, patiently fill- 
ing the hole and noting the result, we can 
make it inipossible to detect the patch. 
The very small pinholes are to be tonched 
with (he tip of our finest brush, using a 
reading glass if necessary, always remem- 
bering never to do in one touch what 
could be done in ten, if fine work is de- 
sired. If the hctes go clear through the 
emulsion to the glass, tbey may be first 
fitted with thick gelatine solution, aud 
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overdone. Shadows, if deep, should be 
filled somewhat, but not entirety; deep 
wrinkles are to be likewise toned down 
with crossed strokes (the figure 8 is an 
easy stroke to use), but never entirety 
filled, for witb their elimination would 
also disappear all likeness. In case the 
face is in deep shadow or, for that matter, 
in case of deep shadows on any negative, 
it is best to overcome the trouble by put- 
ting on more or less opaque color on the 
back. For medium heightening use a dab 
of Prussian blue and pat it with damp 
fingers till smoothly spread over the re- 
quired area. By changing the negative 
about, the lines left by the finger may be 
crossed and recrossed until an even patch 
of color is secured. More contrast may 
tie had by tbe use of gamboge, and still 



when dry touched with retouching fluid 
and filled with the pencil, using fine 
crossed strokes like a continuous figure 8, 
or tbey may be filled with a filler made 
from scrapings of a worthless negative 
melted up In a water bath. This latter 
method is a favorite one with many, as the 
filler, carefully laid on, is pretty apt to 
match nicety. 

For landscape work, any of the methods 
described answer the purpose, and w'th 
practice and patience good work may 
readily be accomplished. For portrait 
negatives, I think it is best to use lead en- 
tirely, except for defects in positions other 
than the face. Apply a single drop of re- 
touching fluid to the face, and with the 
ball of the finger, rub it around till the 
entire part to be worked over is covered, 
then when tacky, fill in the shadows and 
freckles with delicate (ouches of a very 
finely pointed 4 to 6 H Faber lead pencil. 
If there be clear holes, it is better to fill 
them first with the gelatine solution be- 
fore mentioned. 

Freckles must be touched until they ex- 
actly match the rest of the face, and it is 
well, before quite through, to take a proof 
or two to make sure that it is not being 



more by the use of crimson take. 

So much for filling in defects; should 
occasion arise when it would improve tbe 
negative to remove an object that prints 
white or perhaps only tone It down. It 
must be etched away, and if necessary, 
spotted a trifle afterwards. Sometimes 
we forget to took our sitter over carefully, 
and find a handkerchief protruding from 
the coat pocket to the very great disad- 
ad\-antage of our result as a whole, or 
mayhap a rock in our landscape takes 
very white and presents a notably con- 
spicuous appearance In our picture. These 
things must be toned down or entirely 
eliminated by patiently scratching with 
little chisels which may be conveniently 
made by grinding three or four needles of 
different sizes to an awl point and setting 
In slender bandies about the size of a pen- 
cil. With the etching tools we also deep- 
en sbadowa when necessary. 

To improve many prints, it Is necessary 
to supply a sense of distance that is lack- 
ing, perhaps through stopping the lens 
down too much, at any rate, the values 
are not marked enongh and the picture is 
flat. We could touch up the print itself 
with paint, but this is not economical. 
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HteengrandHe is a mlDcral named after 
the towQ ID Huogury in whicb it is found. 
Good specimeDS of this mineral are seen 
lu hut [ew collectionc. It Is a beautiful 
mioeral and is related to laiigite aod 
broctaantiie. It occurs with malachite 
and caldte. Id colur it is emerald green, 
or sometimes bluish-green; pearly, and 
rather brittle. The crystals are thin, six- 
sided, tabular, and occur usually in spher- 
ical groups The low prices once asked 
for this mineral would indicate that it is 

Rofotca. Since the coronation ceremonies 
the newspapers have printed many ani- 
cles tespectiDg the ruby, but none han 
been correct in the details. The longest 
and ablest article says: "A blue ruhy is a 
sapphire, and a red sapphire is a ruby." 
which is io a sense true, but not clear. 
Rubies and sapphires are a variety of tbe 
species corundum, and of which there are 
other varieties dialingut&hed by their color. 
A species is determined by itscomposiiion: 
a variety by its impurities, accidental or 
otherwise, which often affecls color and 
form. Keeping this fact in mipd will 
help one's understanding. 

Chakcdcny.— A couple of yean ago there 
were found m Japan a lot of stellate con- 
cretions of chalcedony unlike any hereto- 
fore found, several specimens of which are 
shown in the illustration. They are 



opaque. yellowi*.b white in color, and at 
first glance look like fossils Chetctdony 
is crjptocryBtalline. assuming chiefly bot- 
ryoidal or mamimillary forms in a wide 
range of color. 

Tempered Coppa. -An antiquarian re- 
cenily said he doubted the existence of 
any tempered copper impltments. It is 
reported that during the present summer, 
a large number of tempered copper tools 
and utensils were dug up from the sand 



near tbe entry to tbe Portage LAke ship 
canal, Michigan. The collection so se- 
cured contains a numl>er of tempered cut- 
ting tools, and one peculiar article, use 
unknown, which has a stiff spring. The 
age of these articles may be a few hun- 
dred or several thousand years, but the 
copper was so treated that the peculiar 
properties of edge and resilliency have 
been imparted permanently. 

lion.— The inventory of Iron Mouiitnin, 
Utah, shows i;o,ooo,ooo tonsMron ore ex- 
posed, the deposits on I^indsay Hill alone 
revealing as much as 40,000,000 tons of 
htmaiite. that in phosphorou; Is clearly 
within the Bessemer limits. In addition 
to this, the inventory show^ enormous de- 
posits of maRuetic iron which registers 63 
per cent, in the metal, with .015 phosphor- 
us which makes it most desirable for open 
hearth steel. One of tbe expierls estimates 
that the deposit carries a billion tons of 

Bonx. — Tbe production of borax in ihe 

United States is derived mainly from tbe 
Colemanite deposits of California. Tbe 
deposits of borax In the marshes of Neva- 
da and Oregon furnish but a small amouot. 
The total output in 1901 of crude borax 
was 17.8B7 short tons. 

Borax has been obtained since early 
times from the Salt Lakes of Tibet, and 
until the discoveries in Nevada and Cali- 
fornia this was tbe most important source. 
It was brought to Europe in the crude 
atate under the name of tincal and there 
purl^ed. The Tibet lakes are at an ele- 
vation of 15,000 feet, and here the borax Is 
obtained in successive crops by the action 
of moisture (rain or snow) and subsequent 
evaporation. 

At Borax Lake, California, perfect crys- 
tals are found (buried in the lake mud) up 
to 7 inches long and weighing a pound. 
These crystals are transparent, but turn 
opaque on exposure and are saved from 
loss by a coating of varnish. Ulexile is 
also an ore of borax, and occurs in rounded 
masses loose In texture, consisting of fine 
fibers which are acicular crystals, nnd is 
found in the marshes of Nevada. 

Colemanite is now the chief ore of borax 
and occurs abundantly in San Bernardino 
Co.. Calif. The crystals occur beautifully 
clear lining geodes in the massive mineral, 
sometimes associated with quartz, and 
good specimens have been prized by col- 
leciors since their first discovery in iSBa. 
At that time good specimens letched enor- 
mous prices because of tbe difficulty of 
(ravelling in Death Valley. Now a good 
specimen may be bad at a comparatively 
low price. Death Valley lies 50 miles 
east of tbe Sierra Nevada and only a few 
miles west of the Nevada state line. This 
valley, about 480 feet below sea-level, 
has mountains towering on either side 
nearly to tbe region of perpetual snow. 
Death Valley is regarded as the hottest 
place in the United States. At the ranch 
maintained near the mouth of Furnace 
Creek by tbe Pacific Coast Borax Com- 



pany, the summer temperature i< reported 
to reach 137° in the shade; but by means- 
ol a double roof and running water, habi- 
tation is rendered iwssible even io tbia 
iniense heat. 
GypMun is one of the oldest minerals of 
liistory. It is a bj druus calcinm 



SELENITE CRYSTALS, KLSWORTH. OHIO. 

sulphate, sulphur trioxi'le 46.6. li-ne 31 $. 
water ao-g Gypsum often forms exten- 
sive beds ID connection with va'ious strati- 
fied rocks and with clays. It is also a 
product of volcanoes and is produced by 
the decomposition of pyrite when lime is 
present. It Is often deposited on tbe 
evaporation of sea water and brines, and 
crystals may be sten to form on evapor- 
ating a drop of sea water in the Held of a 
microscope. 

Gyp;>am in color is usually white: some- 
times gray, flesh-red, yellow, blue: im- 
pure varieties red, brown or black ; and it 
is transparent to opaque. 

The crystallized variety is selenite, 
which occurs in distinct crystals or in 
broad folia which sometimes measure a 
yard across and are transparent through- 
out It i:« usually flexible and yields a 
fibrous f ra::ture. Crystals a yard long are 
found in Sicily. In iSgi a small cave was 
discovered in Wayne Co., Utah, staociog 
out in the desert sand, wbich was made 
up of gigantic crystals of selenite, many 
of which were taken out with perfect 
terminations and distributed to tbe miisc- 
ums of the world. At l£lswarth, O.. small 
perfect, simple and t«lo crystals wer« 
found abundantly in tbe clay beds. Mat- 
rix specimens are made by cutting awaj 
the clay from a mass containing crystals 
so as to expose tbem. 

Satin spar is a fine fibrous variety wbicb 
bas the pearly opalescence of tbe mooo- 
Etone, and is much used in cbeep jewelry. 
Tbe best is found in England. 

Of the selenite crystals perbaps tbe 
prettiest and most pleasing are tbose 
called fisbtail twins, so named because of 
their shape, and tbe cruciform penetratlDn 
•■twins" (which are not truo twins). These, 
together witb a "phantom" crystal, are 
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ahann in the illustratious and all are mile. If 20,000 cubic feet of natural gas 

foaad at EUwortb, O. In tbe Mammoth be taken as equal to i ton of coal, 8.458. 

Cave, Kentucky, the gypsum often takes 600 tons of coal, valued at t3-"> P^^ ^°i 
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the form of rosettes, flowers, vines and 
abmbbery, and these are fantastically 
beautiful when viewed disposed about the 

Alabaster ia a line grained variety, 
either white or delicately shaded, and 
occnrs in fine quality at Castelino. Italy, 
whence it is taken to Florence for tbe 
maonfactnre of vases, figures, etc. 

Burnt gfypsum is called plaster-of-paris, 
because the Montmartre Gypsum Quar- 
ries, near Paris, are, and bave long been, 
famous for affording it. 

Coal Mining Acddeotc— The reports of 
the U. S. Geological Survey (or 1901 
gfaoffs tbat in eighteen states tbe number 
of deatbs in coal mining due to accidents 
was 1.467, and tbe total number of men 
injured was 3.643. Tbe total number of 
men employed in tbe coal mines of tbe U. 
S, In igoi was 485,544, who made an aver- 
f^e ol 316 working days. 

Natural Gm.— The consumption of natur- 
al gas bas continued to increase, although 
the pressure, except in the new fields of 
West Virginia, has continued to decline, 
necessitating the expense of compression 
in order to market an increased production 
from tbe declining fields, which expense 
must cootluue to Increase as tbe pressure 
declines and the distance to the source of 
supply Increases. 

The value of natural gas consumed In 
tbe United Slates In 1901 was 927.067, soo, 
which, at 15 cents per 1,000 cubic feet, ia 
equivalent to 180,450,000,000 cubic feet. 
If it were possible to store this gas in a 
cube, the density throughout being equal, 
its sides (Tould be 5,530 feet In length, or 
950 feet greater than the sides of a cubic 



would be required to yield the sum of 
money for which the natural gas sold. 

As a source of powtr natural gas stands 
at the head of the list for economy among 
the fuels, both as to expense of installation 
and expense of operation. 

It bas been supplying the pswer for a 
very large number of factories and oper- 
ations in the gas belt, and lately it has 
been extensively applied in creating the 
power by which the natural gas itself Is 
compressed from a low 10 a high pressure 
when the original pressure baa failed and 
tbe pipes are insufbcieut to deliver the 
necessarj- quantity of gas at the well 
pressure. A number of these compressors 
work up very close to 1,000 horse power, 
with an economy that enables 8 to 10 cubic 
feet of natnral gas to develop a horse 
power for an hour, a saving of from 40 to 
50 per cent, over blgb-duty steam engines. 

It is estimated that fully i.ooo.ooo do- 
mestic ^res are supplied by natural gas. 
and tbat 4.000.000 people are furnished 
with this ideal fuel and light. 

Companies or individuals to the number 
of 1,545 report the use of natural gas in 
manufacturing establishments of various 
kinds, numbering In all 5,742, including 
102 iron and steel works and 319 glass 

AsMMmeot To^— The amount of work 
done on a mining claim to comply with the 
law governing assessments varies accord- 
ing to location. In Colorado a shaft ten 
feet deep or an open cue with a ten-foot 
face is tbe usual rule. It is, however, ap- 
parent tbat such a bole will cost much 
more in some localities than in others. 
Land office and court decisions bave uni' 
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formly declined to compute the time re- 
quired to reach the claim and return to 
tbe home of tbe claimant, as tbe oppor- 
tunities fur evading the work would there- 
by be greatly increased. The essence of 
the law IS tbe actual expenditure of tioo 
annually In tbe performance of the work. 
Tbe time spent in labor and tbe cost of 
necessary supplies wblle thus engaged are 
computed, tbe labor being reckoned upon 
the price fixed by tbe miners' courts of 
tbe district. Miners' law is still recog- 
nized by the courts in matters of this 
kind. 

Study of Sptebaeia. — A good many col- 
lectors of miutrals are not fully cognizant 
of all the beauties of some of their speci 
mens. Tbe truth of the statement may 
be tested by asking a collector if he bas 
examined such and such minerals under a 
magnifying glass. He may have done so, 
but it will be true of only a few such. 
Take the mineral herrengrundite, describ- 
ed on preceding page : its beauties are 
not. even in the largest specimens, re- 
vealed to the naked eye. Tbe splendid 
grouping of tbe thin crystals and their 
sheeny lustre are brought out fully under 
the glass. And this is true of many 
minerals, especially those of a velvety 

A glass need not be of high magnifying 
power to show these beauties; rather, a 
glass that will show a large field is the 
better one for the pnrpose. 

The minerals of Manhattan Island bave 
always bad a particular interest to local 
collectors. A list of the minerals occur- 
ring on the island, as made by the late B. 
B. Chamberlain, shows 76 species and iii 




varieties. Tbe collection owned by the 
New York Mineralogical Club is deposited 
with and is on exhibition at the American 
Museum of Natural History. This in- 
cludes one of the largest dodecabedral 
garnets ever found anywhere, and a 
glossy black tourmaline of extraordinary 
sice and perfection. 
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Dariag the past year the theory was ad- 
vanced by SurgeoD- General Sternberg, U. 
S. Army, that yellow fever was due to the 
bite of poisonous mosquitoes, and the plea, 
was instantly made by tbe newspapers for 
discontinuing tbe "cruel" exactions of our 
Quarantine laws. If this theory be cor- 
rect, why has not the fever raged each 
year in oar Southern States with equal 
violence, ^nce no international ode im- 
poses neutrality upon the little winged 
pest-bearers whose filibustering expedi- 
tions to our shores have continued regard- 
less of peace or war ? As a matter of fact, 
tbe local conditions ezistinK in the Island 
of Culja render it "a perpetual menace" to 
the health. of the United States; yet for 
Sfveral years prior to our war with Spain, 
yellow fever bad been successfully ex 
eluded from our country by the rigid en- 
forcement of quarantine regulations. 

More astonishing still is tbe declaration 
upon high medical authority that yellow 
fever is not Nature's punishment for the 
filth and indolence of a people, when a 
glauce at the facts collected by the U. S. 
Maiine Hospital reveal beyond dispute 
that a greater blessing than the independ- 
ence for which Cuba has striven would be 
the sanitation of her ports. Havana, Ma- 
tanzas, rod the thiiteen other harbors of 
entry to tbe beautiful island have long 
seen their beauty blighted, and their at- 
tractiveness turned to repulsion, by the 
continuous presence of the most fatal form 
of the terrible epidemic. 

Whether Asiatic in its origin, as claimed 
by some, or lesnlting from the horrors of 
tbe slave-sbips, which carried miserable 
Africans to the West Indies under inex- 
pressible conditions of suffering, disease 
and death, yellow fever bas existed in 
Havana since 1761, growing with its 
growth and favored less by chmatic influ- 
ences than by the almost total disregard 
Ofsanitaty laws. So foul is the mud of 
Havana harbor. Into which the "Maine" is 
settling deeper and deeper— a grave as 
infamous as her destruction— that anchors 
and cables drawn out of it are required to 
be rigidly disinlected by quarantine of- 
ficials. And yet we are assured on the 
highest historic authority that prior to the 
introduction of the ■uomtlo negro from 
Vera Cruz in the summer of (761, "Ha- 
vana, although situated on tbe northern 
boundary of the Torrid Zone, was justly 
considered one of the most healthy locali- 
ties on the island." 

It is true that excessive molstire and 
excessive temperature are most favorable 
to the development of yellow fever, and 
that the rainfall in Havana is eoormous — 
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from 4 to 8 feet a year, and the average 
temperature Is 77 degrees, yet these are 
not the prime factors in rendering Havana 
tbe habitat of one of the most virulent and 
dangerous diseases that afflicts mankind. 
Comparison of statistics of cities shows 
that tbree-fouitbs of tbe people of Havana 
live in the most densely populated local- 
ities of the world; about 20,000 of them, 
or one-tenth of the whole, upon land "re- 
claimed" from tbe sea by dumping gar- 
bage and street tefuse, much of it having 
been formerly a vast effervescing man- 
grove swamp. Tbe highest point within 
or adjacent to tbe city is 300 feet above 
sea-level, and not more than one-fourth of 
the citizens occupy homes at an altitude of 
50 feet Some 30.000 live on land less 
than 7 feet above high tide, and 35.000 on 
sites ranging from 7 to 13 feet. Many 
houses have the ground floor inundated by 
every heavy rain or by a high tide with a 
north wind, and the moisture mark is seen 
even in bouses of considerable elevation. 

In the northern and modern part of the 
city — lying towards tbe sea-coast rather 
than the harbor — natural drainage is good, 
the rock which underlies the thin layer of 
red, yellow and black earth (often not 
more than i or z feet thick) being perme- 
able, so that liquids emptied upon it 
quickly disappear. But in the southern 
and larger section of tbe city, the rock is 
of Cretaceous formation and much less 
permeable, so that sinks and other exca- 
vations fill rapidly to overflowing. There 
are few sewers, and the greater part of 
tbe wash of the city empties through the 
street gutters into tbe harbor or sea. 
What sewers there ate have been built 
without reference to a general plan, are 
badly made, of pervious material, so un- 
even in their course and so leaky that the 
city, it has been declared, would tie better 
off without them. They are seldom 
cleaned and usually obstructed, exhaling 
offensive odors. The new system of water 
works, completed in 1891. without corre- 
sponding sewemge. has but increased the 
danger, many houses and the city gener- 
ally being damper than before. 

The harbor of Havana is denounced by 
the U. S. Marine Hospital Marine Service 
as "a cesspool which for years has re. 
ceived tbe drainage of the city, and is vir- 
tually a cul-de sac, with no means of its 
tieing scoured by the tides or fresh-water 
Streams." Of its actual available area of 
2.0Q% acres (taking the bard beach as the 
limits) tbe part covered by water is only 
1,483 acres, and more than one-fourth of 
what should be harbor (543 acres) is made 
land, for tbe most part a swamp. The 
circumference of the harbor space covered 
by water more than a6 teet deep, is very 
little more than 6 miles, and of the true 
shore, less than 14 miles in extent, more 
than a third is inaccessible marsh. A 
great part of the beach is surrounded by a 
zone of marshes, awamps, lagoons, pools 
and shallows, full of decomposing organic 
of Insalubrious fresh 
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and salt water, tbe miasma from wtaicb 
encounters not even a fringe of trees on its- 
passage toward the afflicted city. 

And the wharves! These are the foci 
of infection, tieing not only a continuation 
of the city, but being iu even much worse 
sanitary condition, for not only the sewers- 
deboucb beneath them, so that tbe sup- 
porting timbers entrap filth of every de- 
scription, but tbe two abbaloirs of the- 
city, where from aoo to 300 bead of cattle 
and as many or more sheep, hogs, etc., 
are killed and dressed every day. dis- 
charge all the blood, washings, liquid 
filth, the refuse from the rendering of 
tallow, grease, etc., into the fresh-water 
stream which empties on the city side into 
one born of the head of the harbor. 

Small wonder that Tallapiedra wbarf 
and Its continuation, tbe San Jos6, sbould 
bear the title of "Dead Man's Hole," d» 
vessel having a non-immnne crew having 
ever Ijeen known to tie to it without aa 
outbreak of contagion, for here is tbe 
mouth of the sewer, also, from the Militxrr 
Hospital, where tbe yellow fever patients 
of the army are treated. It is the most 
dangerous wharf of all, and is the one to 
which many American and British vessels 
go to discbarge lumber. To avoid \y'va% 
up to it captains of American vessbts have 
voluntarily remitted freight dues to tbe 
amount of $200 or $300 each for tbe privi- 
lege of discharging cargoes out in the 
open bay. Tbe infection, it may be ob- 
served, is more common with woodea 
vessels. Indeed, anchorage in the bay, 
with little permission to the crew to go 
*shore is the only condition of safety, and 
is adopted by the large number of iron 
vessels entering the port. 

The tide in the latitude of Havana is 
singgish. and has not force enough to 
sweep out to sea the impurities above de- 
scribed, and dredging is objectionable in 
that it exposes to the germinating in- 
fluences of beat and light the immense 
deposit of decomposing animal matter- 
With these conditions is it little womfer 
that Havana lost in the twenty five years 
from i8S3 to 1S79. nearly 56.000 persous 
by death from yellow fever, and that over 
4,250 deatbh have took place In the decade 
from 13E4 to 1894. It is well known tiiat 
strict quarantine regulations are enforced 
against vessels from Havana to ports in 
the United States 'between Norfolk, Va., 
and BrowQEville, Tex., and no persons 
not absolutely immune to yellow fever are 
allowed to come to Florida from Cuba 
during the period from May to November 
of any year. 

From tbe beginning of tbe century to 
1894, however, there were but seven years 
in which yellow fever did not visit tbe 
United States. The source of the infec- 
tion could t)e traced in but 41 of tbese 
visitations; In twelve Instances it was at- 
tributed to the West Indies in general, 
but in 33 to Havana alone. In the more 
limited period from rB6a to 1B94, 19 ont of 
the 36 visitations of the same scoarge to 



November, igo2 



POPULAR SCIENCE NEWS 



257 



our shores were referred positively to that 
city, especially the last great epidemic of 
1878, which invaded 132 of our towns, and 
cost the lives of nearly 16,000 of our citi- 
zens, involving also a pecuniary loss of 
$100,000,000 in gold. 

Various engineering schemes have been 
suggested as possible remedies for the ex- 
isting evils, probably the most obvious 
being to build solid stone wharves all 
along the front of the city, even covering 
the San Juan and Tallapledra wharves. 
Such a project would be extremely expen- 
sive in its execution, but it would effectu- 
ally eliminate the rotten planks of the old 
wharves to which the disease germs cling 
so pertinaciously. Another plan that has 
been proposed is to cut a canal connecting 
the bottom of the harbor with the sea, 
thereby cutting off the city from the main- 
land and making an island of it; the 
theory being that the Gulf Stream could 
thus be made to scour the harbor. Gener- 
al Sternberg, when questioned concerning 
this project several years ago, replied that 
he was not at all sanguine of its practica- 
bility, and added, **Havana cannot be 
cleaned up in a day. In ten years, and 
with the expenditure of $10,000,000, some- 
thing really worth while might be done." 
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The Septic Tank. 

At the Pittsburg meeting of the Amer. 
Ass'n., Prof. L. P. Kinnicutt vindicates 
the old-fashioned cesspool as equivalent 
to one of the new methods of treating 
sewage, under the name of septic tank. 
He says that the septic tank, about which 
we have all heard so much, is only a modi- 
fied cesspool, and the changes brought 
about in the septic tank are only the 
changes that occurred in the old-fashioned 
cesspool of our forefathers, and it is most 
interesting, as well as somewhat amusing, 
to see how the old-fashioned cesspool, 
which only a few years ago was regarded 
as a breeder of all manner of ills, is now 
regarded by sanitarians as a most valu- 
able adjunct in the disposal of filth. 

A septic tank is only an open or closed 
tank through which the sewage is run con- 
tinuously, but at so slow a rate that it re- 
quires from twelve to twenty- four hours 
for it to pass through the tank. The sew- 
age itself, as we have seen, contains anae- 
robic bacteria, and by allowing the sewage 
to remain in the tank out of contact of air, 
these bacteria increase immensely in num- 
ber, and acting upon the solid and liquid 
substances in the tank, bring about those 
changes which are grouped under the 
name of putrefaction. 

In other words, the sewage is purifying 
itself, or, as Prof. Sedgwick has recently 
said, we have sewage in the septic tank 
"working/ as it were, like apple juice 
when the latter is being fermented in a 
cask by wild yeasts In cider-making, 
sweet apple juice, charged with microor- 
ganisms derived from the dust on the 
skin of the apples, or from the atmosphere, 
or from the sides of the cask, is slowly 



worked over by these organisms and 
turned into hard cider and eventually into 
vinegar. In a similar way, the sewage in 
a septic tank, charged with anaerobic bac- 
teria, is worked over, or fermented, by 
these bacteria, which in this way remove 
or completely change a large amount of 
the polluting substances, and give a prod- 
uct which is no longer crude sewage, but 
a sewage in which a large amount of the 
solid matter has been liquefied or changed 

into gas. 

»» 

Blectrical AneestheBta In Dental Surgery. 

During the last few months several an- 
nouncements have been made of the use 
of electricity as an aid to dental surgery in 
the way of producing anaesthesia, deaden- 
ing live nerves, etc. In one of the meth- 
ods, the negative side of the circuit is 
connected to a head piece which has ter- 
minals that are placed in contact with 
each side of the face and held in position 
by means of a hard- rubber band. The 
positive side of the circuit is attached to 
an ordinary dental engine and the current 
passes through the burr of the drill to the 
patient. 

By means of the apparatus, the inventor 
says (these statements are given entirely 
on Mir. McCue's authority), that he short- 
circuits the pain, or, in other words, suc- 
ceeds in the removal of exposed nerves by 
preventing the transmission of the sensa- 
tion impulses to the brain by short-circuit. 
This is done by low voltage and high re- 
sistance. The storage battery used is 
made especially for the purpose and con- 
sists of 12 cells. All the cells are used in 
starting, but while operating only one cell 
producing one volt of electromotive force 
is used. The current from this cell is cut 
down to less than one three- hundred- 
thousandth of its strength by means of a 
resistance of 300,000 to 400,000 ohms. 
The current is reduced so fine that Mr. 
McCue says, as well he may, that he has 
found no instrument capable of measuring 
it. Sufficient current is produced, how- 
ever — perhaps on the homeopathic princi- 
ple—to enable one to operate on the most 
sensitive teeth without pain. The inven- 
tor himself was the first one to submit to 
an operation by means of which a live 
nerve was painlessly removed. Since 
then many similar operations have been 
performed, he says, by various dentists 
with great success. No shock is felt, and 
it is said that the effect is that of a tonic, 
the patients getting out of the chair re- 
cuperated and refreshed. 

Danger in Gas Leaks. 
Medical men, in their zeal for the public 
health, have provided a new argument for 
the use of electric lighting. They show 
that the purity of the air in cities is es- 
pecially affected by leakage in gas mains, 
which is much greater than is commonly 
realized, and also that the resulting injury 
to the public health has been increased by 
recent changes in processes of gas manu- 



facture. At a recent meeting of the New 
York County Medical Society the subject 
was discussed. Some of the facts in the 
alarming recital may be thus summarized: 

There is an immense amouut of gas 
leakage in our large cities. Millions of 
cubic feet per day are reported to gas- 
company directors as lost from the mains. 
The impermeable sidewalk and pavement 
of asphalt make the ready diffusion of es- 
caped gas into the atmosphere an impossi- 
bility in many places. The consequence 
is the imprisonment of the gas beneath 
the streets, to find an exit wherever it can 
into subways, sewers and through the cel- 
lar walls of neighboring houses* This 
produces a condition of affairs that is em- 
inently undesirable. The illuminating 
gas of the present time is a dangerous 
poison. 

Modern * improvements" in its manu- 
facture have added to its toxic qualities 
and have rendered it more insidious in its 
effects. The introduction of the so-called 
water-gas. now practically exclusively 
used as the basis of illuminating gas, has 
cheapened the cost of production, but has 
greatly added to the amount of carbon 
monoxide present in gas. This gas is 
perhaps the most poisonous that human 
beings may be brought in contact with in 
ordinary life. There is, therefore, reason 
for serious concern in relation to the pres- 
ent gas leakage. 
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Oonsumption Infectious. 

Of all communicable diseases consump- 
tion (pulmonary tuberculosis) is the most 
dangerous. More people contract that 
disease than any otber. The first essen- 
tial for the restriction of consumption is 
the genetal recognition of the truth that 
consumption is the most dangerous com- 
municable disease. It is lack of caution, 
because of ignorance of the great truth 
that consumption is spread from infected 
persons, that kills off the improperly 
housed and improperly fed poor. It is 
ignorance of that great truth that kills off 
the rich by tubercular disease, in spite of 
proper housing and proper food. 

It is the slow but gradual gaining of 
that precious knowledge by the common 
people, and action governed by that 
knowledge, that is reducing the mortality 
from consumption. In order to be most 
useful to the public, it is essential that this 
knowledge shall be gained by and shall 
govern the action of every coughing con- 
sumptive, who otherwise is a constant 
source of danger. Therefore the consump- 
tive should be promptly put in possession 
of that knowledge. Every case of well- 
developed consumption should be report- 
ed, and every case reported should be 
promptly informed how to avoid reinfec- 
tion of the patient himself and spreading 
the disease. 
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The English Language. 
The English language is spoken by 
115, 000, 000 people. 
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FIBB-PBOOB' MATEBIAL. 

The remarkable advance in building 
metbods of the present age is apparent in 
nearly every particula*' except one,— fire- 
proof building material. That this is an 
important one, and that the ever present 
possibility of fire is uppermost in the mind 
of the architect, engineer or capitalist, is 
shown by the fact that the Mass. Institute 
of Technology has recently opened a de- 
partment for the teaching of fire-proofing 
methods in building. Many methods for 
^*fire-proofing" wood have been exploited, 
most of them proving to be a total failure 
when put to an actual test, while a few of 
them met with but indifferent success. 

A new mateiial. called **uralite," the 
invention of a Russian artillery officer and 
chemist named Imschenetzky, seems to 
meet all requirements, according to report 
of Consul* General O. J. D. Hughes. Ural- 
ite is composed of asbestos fiber, with a 
proper proportion of silicate and bicar- 
bonate of soda and a small amount of 
chalk. It is supplied in various finishes 
and colors, according to its ultimate pur- 
pose, and can be supplied in aplastic form 
for pipe covering if desired. It is a non- 
conductor of heat and electricity, is prac- 
tically waterproof, and is not affected by 
atmospheric influences, nor by the acids 
contained in smoke in large towns. 

Uralite has the further advantages that 
it can be cut by the usual carpenters' or 
woodworking tools; it can be painted, 
grained, polished, and glued together like 
wood ; it can be veneered to form panel- 
ing for walls or partitions for ships' cabins 
or for railway carriages; it does not split 
when a nail is driven through it ; it is not 
affected when exposed to moisture or great 
changes of temperature: and it can be 
given any desired color either in the pro- 
cess of manufacture or afterwards, by the 
usual methods. 

To test the material, a test -house was 
built ot brick, covered with uralite, and 
containing two doors; one consisted of a 



thickness of soft uralite in the center, and 
oak either side, and the other was con- 
structed of oak i^ inch thick, the panels 
filled with uralite cement The materials 
were fixed together by means of nails and 
screws. A fire was lighted in the house 
and the doors closed. The highest tem- 
perature indicated by the pyrometer was 
2,350° F. The fire was left to bum for 
over an hour, and it was found that the 
doors had resisted intense heat. Every 
test showed that wood protected by a cov- 
ering of uralite remained intact, while 
portions not so protected were enMrely 
consumed. A room covered (walls, doors, 
ceiling, and floor) with uralite three thirty- 
. seconds of an inch thick might have its 
contents burned, it is claimed, without 
any danger of the fire spreading. If this 
new material can be supplied in sufficient 
quantities and at a fair price that is not 
prohibitive, it will be certainly a boon to 
mankind, and revolutionize certain phases 
of building methods. 

<«» 
THE HEAVENS FOB NOVEMBEB. 

BY PROF. MALCOLM McNEILL. 

Ursa Major is below the pole with the 
bowl of the dipper east of the north point, 
while Cassiopeia is above the pole, high 
up in the northea.st near the zenith. An- 
dromeda is in the zenith, Perseus a little 
farther north and below, with Auriga a 
little lower than Perseus. The zodiacal 
constellations are about as they were dur- 
ing October, save that each is about 30° 
farther west. This brings a new one, 
Gemini, on the eastern horizon; then 
come Taurus, Aries, Pisces, Aquarius, 
with Capricorn setting in the southwest. 
Orion is rising in the east and farther 
south, and Cetus is in the southeast low 
down below Aries and Pisces. Pegasus is 
high up in the southwest, and Aquila is 
low down in the west. Cygnus is half 
way toward the zenith, up in the north- 
west, with Lyra below it, and Hercules 
just setting. 

Phases of the Moon, Eastern time: 

First Quarter, Nov. 8, 7 h. 30 m. a. m. 
Full Moon. ** 15, T2 h. 6 m. p.m. 

Last Quarter, ** 22, 2 h. 47 m. a m. 
New Moon. '* 29, 9 h. 4 m. p.m. 

Mercury is a morning star throughout 
the month, and until after Nov. 20 it is in 
fair position for naked eye observation. 
Until about the middle of the month it 
rises about an hour and a half before sun- 
rise, and the interval is more than an 
hour until after Nov. 20. Its greatest 
west elongation comes on the morning of 
Nov. 4, and is a little less than ig^ rather 
a small elongation as compared with the 
greatest east elongation in September, 
which was 26°; but the planet is, on Nov. 
4, nearly 10° north of the sun, and is con- 
sequently very favorably situated for rising 
a good time before sunrise. It reaches its 
greatest heliocentric latitude north of the 
sun shortly after the time of greatest elon- 
gation, and this also acts to increase the 
interval. 



Venus will be too near the sun through- 
out the month to be easily seen. It is a 
morning star at the beginning, but over- 
takes and passes the sun on Nov. 28. As 
it passes superior conjunction it becomes 
an evening star and will remain as such 
for the next nine or ten moptbs. It is 
now in the part of its orbit farthest away 
from us; and although on account of the 
relative position of sun, earth, and planet, 
it will look like a full moon, and we can 
see practically the whole of the hemis- 
phere which is illuminated by the sun, yet 
its apparent size is so much s waller than 
it is when on the near side of its orbit, 
that it will not be nearly so bright as it is 
even at greatest elongation, when in the 
telescope it looks like a half moon. 

Mars is still lagging behind the sun and 
rising earlier,— on Nov. i shortly after 
one o'clock, and on Nov. 30 at about half 
after twelve. It moves about is** east- 
ward and 6^ southward through the east- 
em part of Leo, and at the end of the 
month it is not far from the border of 
Virga It is now beginning to approach 
the earth quite rapidly, and its distance in 
millions of miles diminishes from one 
hundred and seventy to one hundred and 
forty-six. There is. consequently, a con- 
siderable increase in its brightness. On 
Nov. I it is about 40 per cent, brighter 
than it was when faintest in May last, 
and at the end of the month it will be 87 
per cent, brighter, well on toward the 
brightness of a first magnitude star. Its 
ruddy color will also help to identify it ; so 
there will be no difficulty in finding it. 

Jupiter still shows as an evening star in 
the southwest, although much lower than 
at a corresponding time in October. It 
sets before 11 p.m, on Nov. i, and shortly 
after 9 p.m. on Nov. 30. So it is still high 
enough to be well seen in the early even- 
ing. It is in the constellation Capricorn, 
and is moving eastward. After moving 
quite slowly throughout October, it has 
now begun to make more rapid progress, 
and covers 4^ during the month. 

Saturn is also in the Fame part of the 
sky, but as it precedes Jupiter about t?^ 
it sets more than an hour earlier, at half 
after nine on Nov. i, and before eight on 
Dec. I. It is therefore getting rather low 
for good naked eye view, but still can be 
readily made out. It is still in the western 
part of Capricorn, and moves about ^ 
eastward during the month. The dis- 
tance between the planets increases by 
about the same amount, and they can 
scarcely be called neighbors any longer. 

Uranus is also in the southwestern sky 
in the evening, but is lower down than 
Saturn. By the end of the month it sets 
less than an hour after sunset, and there 
will be no chance again to see it with the 
naked eye until it has reached a consider- 
able distance west from the sun as a morn- 
ing star. 

Neptune is in the constellation Gemini 
and rises before very late in the evening, 
but it tiikes a good telescope to show it. 



An Odd wisb. 
Editor Popular Sciesce News: 

There Is an iDcldent connected witb the 
collecliun of Culooel John TrumbuU's 
painiinga in the Yale School of Fine Arts, 
whicb Is not generally liuown. Col. Trum- 
bull bequeathed to Vale the collection of 
bis original painiings. upon the condilion 
that he was to be buiied benealh lliem, in 
a v&ult undemeaib the building in wbicti 
the pictures were bung. Thi$ building, 
the office of tbe treasurer of Yale Univer- 
sity, was tbeo used as an art gallery. Iq 
the bequest a provision was made, to tbe 
effect that in order for Vale to keep pos- 
Ecssion of the paintings, bis body must re- 
main buried beneath tbe plcturea. 

The will was carried out. but when, in 
1867, the present art school was ready for 
use, it seemed more reasonable to the com- 
mittee in charge, that all the paintings of 
tbe university should be gatbered together 
in cue place Bui according to the agree- 
ment, the pictures could not be moved 
from the vicinity of Col. Trumbull's tomb. 
So it was decided to move the pictures 
into the south gallery of the art school, 
where they now bang, and also to move 
Col. Trumbull's body to a now resting 
place beneath the south wing. 

Part of Ihe floor of my fatber's labora- 
tory in the Treasuiy building was taken 
up, and tbe large slab covering the vault 
was lifted. Tbe coffin, or more correctly, 
the fragments of it, were transferred to 
the new grave, thus carrying out tbe letter 
of tbe bequest. A tablet in tbe basement 
modelling room bears tbe following in- 
scription. in reference to tbe death of Col. 
Trumbull : 

COL. JOHN TRUMBULL, 

PATRIOT AKD ARTIST. 
FRIEND AND AIDE 



WASHINGTON, 



'756. 



1843. 



Since the removal of the paintings from 
tbe Treasury building, the Vale campus 
has been changed by tbe demolition of 
several buildings, among them the treas- 
urer's office; so that tbe exact site of Col. 
Trumbnll's fir^t burial place is quite ob- 
literated. The collection of paintings by 
Col. Trumbull is an extensive one, includ- 
ing most of his famous works. A large 
portrait ol General Washington is placed 
in tbe center of the group, while around 
it are arranged battle paintings and por- 
traits of world-linown generalB and stales- 
Prof, Weir. Director of the Vale School 
of Fine Arts, bas, during tbe last year. 
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publiiihcd a moht interesting book on Col. 
Trumbull. To historians and artists who 
are interested in tbe life and work of 
prominent men among our own Ameri- 
cans, tbe Trumbull gallery of paintings 
and the study of his brilliant life will ever 
have a charm which is all its own. 

L. Lavinia Vehkill. 

DangaF of Licking Stamps. 
Editor Popular Science News ; 

Is there a person anywhere who does 
not lick a postage slarop before applying 
it lo a letter ? Is there a post office clerk 
anywhere in the universe who does not 
hlide out purchased stamps witb tbe gum 
side down on the window board, which Is 
smudgy with thousands nf human paws? 
Fur one, it has lon^ been my babit to wet 
my Anger and apply it to a stamp. 

It is not so generally known ba it ought 
to be that the licking of stamps may be 
followed by tubercular disease. Dr. Bus- 
quet. a surgeon-major in Ibe French 
Army, and engaged in tbe bacteriological 
laboratory attached to a militaryhospilal 
in Algiers, received for treatment a young 
soldier far advanced in tuberculous dis- 
ease of tbe lungs. Tbe soldier was a col- 
lector of foreign stamps. Unused stamps 
he generally fixed in his album by licking 
ibem. In order to test some stamps. Dr. 
Busquet bought three bundled for bis 
patient, many of which were for Ihe pur- 
pose of exchange. These stamps were 
placed in Gterilised water At the end of 
twenty-four hoars, BuEq;:et inoculated 
guinea pigs with the water. Of eight 
animals thus treated, all became tuber- 
culous. Schoolboys and girls form tbe 
larger number of philatelists, and. as they 
often wet the stamps with the tongue, tbe 
danger incidental to this practice is ap- 
parent. Disgust. 



Little gra-isboppers always amuse me. 
Somehow they seem more like human 
babies than the young of insects. Vou 
see, the grassboppitrs have no caterpillar 
stage and no chrysalis like the butterflies, 
so that the little fellows are very much 
like the big ones, only more coly-poly and 
and top-heavy, like little Brownies. 

Tbe small chaps are brown or else light 
green, just tbe color of the grass; they 
have no wings and their abdomens are 
made up of fewer rings than are those of 
adults. But tbey have appetites like 
growing boys, and they keep shedding 
their skins and growing and getting more 
joints in their bodies until, when they are 
almost grown, little stumps of wings be- 
gin to appear. Ater this, they moult a 
few more times, and at last the full-grown 
locust crawls out of bis skin, wings and 
all. But he keeps bis youthful appetite to 
the last, so that a swarm of these crea- 
tures will devour every green thing and 
leave the country a desert. 

£. T. Brewster. 



Calculatins Davlca 
Editor Popular Science Nsws: 

Herewith is a diagram of a Chinese cal- 
culating arrangement that is more or less 
common anywhere. Tbe circles reprc>ent 
beads sliding on rods (represented by dot- 
ted lines) mounted in a frame. 

Can anyone explain how these devices 
are used? I have asked several Cbine^e 
persons, but they either cannot or will nut 
explain it. If the beads are numbered, as 
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in tbe diagram, the first, fifth and si 
rows contain all of the prime numbers and 
their multiples above live. Math. 

Pra-HlBtoiic Remains at Northern Mlcb. 
Editor Popular Science News: 

Numerous relics of tbe aboriginal tribes 
are found In this section of the country, 
but so far but few ceremonial objects of 
any description have been discovered. 
Nearly all tbe stone objects seem to have- 
been for practical use and not for cere- 
mony or personal ornament— if perhaps 
we may except a few pipes which were 
probably used in s.'<me ceremoniea 

But this lack of ornaments for personal 
adornment docs not Imply a lack of love 
for the beautiful, s-ince most of the poltery 
fragments are quite artistically decorated 
by indentations made by pressing the soft 
clay before baking or drying, with tbe aid 
of stones, sticks, and in some cases the 
lingers, as tbe imprint of tbe old potteis' 
finger nails are distinctly visible. 

The relics of stone, including arrow and 
lance points, knives, drills, scrapers, axes, 
cells, etc., show line woikmanship, prov- 
ing tbat tbe ancient race, whoever they 
were, had reached an advanced stage in 
art of stone chipping and polishing. In 
tbe lakes (little and big clam lakes) are 
found numerous clams, and on the banks 
are found many shell heaps attesting the 
fact tbat here ancient man held many a 
savage fea^t. These shell heaps some- 
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times yields fragments of decorated pot- 
tery of varied design, hardly any two 
pieces showing a like pattern. 

I have discovered several arrow points — 
which are described as rare in classifica- 
tion of stone relics, such as double- notched 
base lance point, war points with concave 
bases, rotary points, etc., enough to show 
that some of the finest specimens of ab- 
original work can be found in northern 
Michigan. Spear points of more than 
four inches in length are very rare. 

Grooved axes also are rarely found, but 
the few which have been found are of fine 
workmanship. 

1 have recently found a few very small 
stone (flint) implements, the use of which 
I do not know. Perhaps they were used 
in surgery. Of course, we can not place 
ourselves in the position of primitive man 
in any way, and many times, probably, 
have a theory in regard to the use of an 
implement, which was undreamed of by 
the ancient race who used it. 

The study of these wasting relics of a 
forgotten race is one of the most inteiest- 
ing and fascinating of the sciences. And 
so in our spare time, we explore their 
graves and village sites and try to read 
their past history in their relics ; we try to 
see these people as they once lived and — 
died, ere the waves of time tind oblivion 
closed over them and they perished for- 
ever from the face of the earth. 

Chas. W. Manktelow. 
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The Qreat Homed Owl, 
Editor Popular Science News: 

When the sun has set and the shadows 
deepen about us, the Great Homed Owl 
leaves his retreat among the tamaracks, 
and sallies out in search of food. His 
flight is strong, almost brisk, but noiseless 
as the darkness itself; be flies through 
the thick woods with as much ease as if 
there were not a branch within a mile of 
him. 

When he gains the open or rises above 
the trees, he sails now and then very 
much like a hawk. Woe to the chicken 
that perches out of doors when this owl 
comes his way, for there will be a quick 
blow, a whirl of feathers, and a chicken 
supper for the owl. This owl is very fond 
of chicken and does some damage to the 
poultry yards, and has won the ill will of 
the fanners for that reason, but he is 
more of a friend than an enemy, in spite 
of his love for fowl. He kills untold num- 
bers of field mice, gophers and other ene- 
mies of the farmer. 

The Great Homed Owl cares nothing 
for the cold, and has been known to nest 
in Minnesota as early as February 7th. 
The nest is placed in the top of a tall tree 
in the dense woods, far from habitation as 
possible. It is composed first of a layer of 
sticks, then a layer of twigs and rootlets, 
with a lining of moss and leaves. The 
eggs are three or four in number and 
range from white to yellow in color. 
While this owl is nocturnal in habits, it 



can see, though not very well, in the day- 
light. 

I was creeping through a tamarack 
swamp after partridges one day, in the 
fall, when I almost ran into a big fellow 
that was seated in a tree a few feet above 
me; he glared at me a moment or two 
with his half-open eyes, then flew slowly 
away. There is a contrast between the 
swift, sure flight in the darkness and the 
slow, careful flight in the daylight that is 
very noticeable. 

This owl gets its name from the large 
ear tufts on either side of the head. 

C. William Gross. 

»» 

Homed Lsrkfi in Utah. 
Editor Popular Science News: 

In northeastern Utah there was at least 
one bird that reminded us of our Illinois 
home— the horned lark (Alauda alpestris) ; 
pre- eminently a home bird is he. A heavy 
snow fell during the first days of Febru- 
ary, 1901, and thereafter these birds were 
more noticeably abundnnt than before. 
Wherever found their habits are the same, 
and they get their living in a primitive 
sort of way, flying in flocks over the mesas 
of Utah, the prairies of the Dakotas, or 
the meadows of Illinois in quest of the 
seeds of weeds and other plants; hence, 
being most democratic in habits, they are 
the same birds everywhere. With many 
kinds of birds, too, a difiEerence in latitude 
or longitude of habitat implies a differ- 
ence, in some degree, at least, in song. 
But I could not detect the slightest differ- 
ence in the notes of those larks flying over 
the Uinta plains from those of the birds I 
had heard for years in central Illinois or 
in Minnesota. 

When the snow covered the ground to 
the depth of several inches, numbers of 
these birds came close to the government 
buildings' to hunt for food on the spots 
near thereto which were bare of snow. 
Here the Ute boys — who are murderous 
little wretches — ^kill them in various ways ; 
by shooting them with arrows, hitting 
them with stones, or in some other way 
after snaring them in horehair nooses. 
This method of capture may be described 
as follows: The boys procure long hairs 
from horses' tails or manes, and, with a 
single hair for each snare, form slip-nooses 
three or four inches in diameter ; several 
of these nooses are fastened to a stick, 
after which the whole contrivance is laid 
upon one of the bare spots in the field of 
snow. 

A handful of oats is then scattered 
about to attract the birds. The lark walks 
into a noose and is caught by the foot. 
The first bird that I saw caught flew 
several feet, dragging the stick (which 
was a little larger in diameter than a lead 
pencil, and about one and one- half feet 
long) over the snow. Fate decreed that 
the hair should slip, and the bird was 
free. But many are less fortunate, and 
meet a cruel fate through this heartless 
trap. H. TuLLSEN. 
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QUBSTION8 NOT AN8WBBED. 
Answers are solicited, especially for all 
questions so far without replies. Ques- 
tions will appear but twice, successively. 
The following questions need reply— -378, 
401. 

403* Blacksnakes and Mice, Is not a 
blacksnake a good substitute for a cat? 
We found one in our cellar and have not 
sought to kill him. No evidence of mice 
has has been noticed since his snakeship 
made his appearance. Country. 

•404* Stiniiowen of varioas stee. One of 
mine has flowers five or six inches in di- 
ameter of disk, at top, down to one inch 
on lower side- stems. Is this common, and 
do the varieties of sunflowers of all sizes 
originate in this way ? I know that there 
are species in nature of varying size, some 
very small, but I speak of the numerous 
sorts of the cultivated. Janet. 

405* Japanese Hydrangea Colon. My H. 
paniculata grandiflora is turning a brown- 
ish green, this Sept 6th. Will any one 
who is long familiar with this plant in form 
me if it is due to a wet season, — the change 
having been to red for several drier sea- 
sons. Also, does the humid summer ac- 
count for the browning and fallinfi^ of 
many Paulownia leaves, probably from a 
fungus ? Jankt. 

406. Horses and Heat When a horse 
is hitched in the street, exposed to a hot 
sun for hours, ready for immediate ase, 
does he not suffer more in health and 
comfort than if he were in a stable ; and 
in which of the two situations is he most 
annoyed by flies ? This inquiry is to set- 
tle a dispute. Obskrvkr. 

407* Boiling Potatoes. Is anything 
gained by violent boiling ? Can the water 
and steam in an open vessel be raised 
above 212® Fahr. C. J. 

40& Sttsdks in Drawing* What pub- 
lished series of trees and animals are 
available and most useful in the practice 
of drawing ? Texas. 

409. Tarnished Sliver* Why does plated 
ware turn to all colors of' the rainbow 
when standing long without polishlngr ? 

M. 

4)0* QU Exposed Paint Why does this 
become lighter in color, whatever the orig* 
inal color may be ? M. 

4n* Fruit Abundance* To what may 
the excessive abundance of fruit this year 
be attributed, e. g., berries and grapes ? 

Suburb. 

412* Grapes and Jelly* Is it kno^im gen- 
erally that green grapes, even half grown, 
make good jelly, and that, by so using 
them, the superabundant fmit can be 
Jthinned out, so that what remains will 
ripen better and larger ? Soburb. 

413* Dangers of FootbalL Should not 
the piling of the players on each other in 
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a heap be prohibited by law, or be reason 
for arrest under some existing law that 
concerns disorder or assault ? I have re- 
peatedly seen persons injured in this way ; 
sometimes death results. A. T. F. 

414. Asthmatic Breathing* If every dis- 
ease has a remedy, what is the remedy 
for asthmatic breathing accompanied by 
palpitation, shortness of breath and ex- 
treme exhaustion on slight exercise ? K. 

415. Hol^Air BaHoons* i. What is the 
lifting capacity of ordinary hot-air type 
per cubic yard ? 2. At what temperature 
are they inflated ? 3. What would be the 
cost of such a balloon (silk envelope) laiyo^ 
enough to lift 400 lbs., exclusive of its ow» 
weight ? 4. Using kerosene oil to mmish 
heat, how much would be required to in* 
flate the balloon and how long wou d it re- 
main afloat ? 5. Aside from fire are there 
any disadvantages peculiar to bot-^r bal- 
loons ? 6. What is the relative heat pro- 
ducing value of kerosene, g^aaolifte and 
alcohol ? Homer W. Jackson. 

416. The Son's Dbplacement Is the en- 
tire sun visible by refraction, ever, a'ter it 
has really set? And why does it often 
seem flattened ? Sol. 

417. Bloom on Frait and Sea* What is 
the cause and nature of the bloom on ripe 
grapes and plums, etc., and also on the 
surface of the sea at a distance ? 

John K. Lbapbr'. 
41& "Wigwagging of Leaves* I notice 
frequently that a leaf will wigwag, per- 
haps very actively, while the other leaves 
are quiet; then it will cease, and some 
other leaf will begin the same perform- 
ance. How can this be accounted for ? It 
seems almost supernatural. J. E. L. 

419* Rain Drops on Leaves* Why do 
rain drops or dew drops on certidn leaves 
assume a spherical shape, and with a 
pearly lustre ? It is not so on all plants. 

J. K. L. 
420* Lightning* Is lightning always in- 
stantaneous, from cloud to earth? Some 
authorities say so, but I do not believe it 

Wilhelm Ernst. 
421* Ra^por Strop Paste* How is razor 
strop paste made ? F. P. 

422* Enlarging a Negative* I would like 
to know what is the simplest method of 
doing this, by the amateur, if he can do it 
with his usual camera. W. 

423* Grafting Pltim Trees* How can 
this best be done, or effectually ? 

Suburb, - 
424* Cramps* I am troubled with 
cramps in the feet and legs, especially 
after retiring at night. Can any one give 
the cause and cure ? G. T. T. 

425* Duplicator* What is the best re- 
cipe for a duplicator and for duplicating 
ink ? A Teacher. 

426* Lightest "^ood* Can some one of 
your readers tell us what kind of wood is 
the lightest ? Forester. 

427* Fireproof Vood* What is the best 
method of rendering wood incombustible ? 
Will coating of silicate of soda do it ? I 
liave some floor joist laid against a chim- 



ney which sometimes get quite hot. I 
want to make them fireproof. H. 



ANSWERS. 

383* Pipe-Stem* Amber may be slowly 
bent into any required shape, by heating to 
the proper temperature. The hole is 
bored or burned through the material and 
then bent The hole through the bowl of 
the pipe is often straight, though in some 
cases, the pipe- stem may be bored before 
bending. Nick 0*Teen. 

387* Pink Qover. I am glad to see that 
Mr. Plitt answers satisfactorily this ques- 
tion, as I have not a late edition of Gray's 
ManuaL It is certainly distinct from the 
common white clover, in its much greater 
in height, somewhat different in the shape 
of the leaves; and also its color, though 
white clover often, and after a while, turns 
pink. The habit of the older outside 
florets becoming brown and very much re- 
flected, in the same, however. 

Suburban. 

39K Stammering* A gentleman who 
stammered from childhood almost up to 
manhood gives a very simple remedy for 
the misfortune: — Go into a room where 
you will be quiet and alone, get some 
book that will interest but not excite you, 
and sit down and read two hours aloud to 
yourself, keeping your teeth together. Do 
the same thing every two or three days, 
or once a week if very tiresome, always 
taking care to read slowly and distinctly, 
moving the lips, but not the teeth. Then, 
when conversing with others, try to speak 
as slowly and distinctly as possible, and 
make up your mind that you will not 
stammer. 

Well, I tried this remedy, not having 
much faith in it, I must confess, but willing 
to do anything to cure myself of such an 
annoying difficulty. I read for two hours 
aloud with my teeth together. The first 
result was to make my tongue and jaws 
ache, that is, while I was reading, and the 
netxt to make me feel as if something bad 
loosened my talking apparatus, for I could 
apeak with less difficulty immediately. 
The change was so great that everyone 
who knew me remarked it. I repeated 
the remedy every five or six days for a 
month, and then at longer intervals till 
cured. Doctor. 

395* The Malarial Microbe* In spite of 
the deplorable "answer*' given on page 
^239, October, doctors do agree that the 
only microbe which does or can cause ma- 
laria is an animal belonging to the class 
Protoeoa, and known as Plasmodium ma- 
larise. The first stage of its life is passed 
in the salivary glands and blood of mos- 
quitoes belonging to the genus Anopheles; 
these exceedingly minute, spindle-shaped 
* 'blasts" pass out in the poisonous saliva 
during the act of "biting," and thus enter 
the blood of the human subject Their 
second (or third?) stage is passed in the 
red corpuiscles, which are ruptured and 
destroyed by the growth of the parasite ; 
it is possible that the **blasts" may repro- 



duce by fission just before entering the 
red corpuscles. Next comes the ^'spore" 
stage, each parasite breaking up into a 
multitude of rounded, spore-like bodies; 
and if these **spores" happen to be im- 
bibed by a mosquito of the right species, 
further transformations and finally repro- 
duction take place ; and thus the cycle is 
finished— around to the * 'spindle blasts'* 
again. 

The details of this extremely important 
matter have been known only a few years» 
though the truth was suspected long ago. 
A variety or sub* species, known as Plas- 
modium malarise equorum, has recently 
been described as the cause of equine 
malaria. 

The life history of this fearful animal is 
somewhat complex, but no more so than 
that of thousands of other mighty mites 
that shape our destinies ever. 

Biologist. 

398* English Bookbinding* It seems to 
me likely that much of the rupture of 
cover hinges is due to a thoughtless habit 
of bending back the covers too far, or per- 
mitting one or the other cover to lop back- 
wards while reading. There should be 
invisible spirits to snatch away the book 
from so careless hands. In this connec- 
tion, I recall the affectation of choir sing- 
ers everywhere — a choir disease — of bend- 
ing hymn books back to back. Perhaps 
they are always hungry for a new set of 
books; but it is ridiculous. 

Churchgoer. 

398* Engliflh Bookbinding* The answers 
given to this in yuur Septerot>er number 
are good, but what shall we say to some 
American binding? — especially what is 
termed morocco or Turkey in many in- 
stances. It ;s not so durable as cloth, and 
is evidently **split leather," as it is called. 
It is very thin ^and at)out as fragile as 
paper, after the book is used awhile: yet 
for such binding the publisher asks as 
much as 50 cents extra. It is a humbug, 
to use one of vour Yankee words. The 
man who invented a machine for splitting 
leather (used for many purposes, even 
slippers) ought to be immortalized in a 
Hall of Infamy. He must have known 
that he was inventing a fraud. 

I have been cheated even in a $3.50 
morocco blank book, made to my order. 
Probably, or possibly, the costly editions 
de luxe have honest binding, for the be- 
hoof of those who can afford the high 
price. But I have some old leather bound 
books, dating back 70 or 90 years ago, 
that have been used much and show no 
signs of breaking at the hinges and tops. 
Perhaps the users had common sense 
enough to push sidewise a book in the 
library and draw it out by thumb and 
finger on the sides, instead of pulling it 
forth by finger on top of the back. 

John Bull. 

399* Blackberries* One might answer 
simply that it is the nature of blackt)erries, 
and raspberries as well. In nature we 
find all plants suited to certain native 
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sUuations. These berry busbes, unlike 
£0111 e others, are found along the edges of 
groves, in their perfection. But, if one 
seeks for a reason, it may be in the word 
moislure. Hence, if the ground be thickly 
mulched with straw or grass, it retains 
moisture, and the mulching keeps down 
weeds and grass itself. Try it, if your 
berry bushes do not yield well- developed 
fruit. John Doe. 

400* Insects in "^et Seasons. I have no- 
ticed the comparative scarcity of some 
i«pecies this rainy season. For example, 
none of the web- worms on my "sorrel 
tree" (Oxydendron), beautiful for its 
autumnal crimson leaves; but perhaps be- 
cause I destroyed the worms last year. 

Cottager, 

406. Japanese Hydrangea Colors, I im- 
agine that, by this time, late in Septem- 
ber, Janet finds that this magnificent 
shrub has its big trusses as red as ever. 
Mine, like cithers, were greenish at the 
time she mentions, but by the middle of 
that month began to redden and now in 
early October have become deep red. 

Cottager. 

407. Boiling Potatoes. Certainly, the 
water and bteam do not rise above 212^ in 
an open vessel; but the * Violent boiling" 
may produce so much steam that the pota- 
toes arc steam cooked, the slow boiling 
water being less penetrating. 

PhTL OSOPIIER. 

408. Sttt<lies in Drawing. 'I he inquirer 
can presumably get a reply from the great 
art stores in the cities; probably French 
and German sets are now obtainable. 

Amateur 

409. Tarnished Silver. Mrs. White gave 
a good answer in the September number 
of Popular Science News, but the new 
question in the October number about 
*'all colors of the rainbow," deals with 
effects that are doubtless due to the thin- 
ness of the pellicle of tarnish, in some 
places admitting internal reflection of one 
wave-length of red rays, in another blue 
rays only, without conversion of the ray 
into another. Sir Isaac Newton, I be- 
lieve, explained this in an experiment 
where the pressing, more or less, of one 
disk of glass on another, produced chang- 
ing lings of color. It is a very common 
phenomenon, seen in cracks of ice, vapor 
on window, the thin coating of glass add- 
ed to make iridescent glass vases, etc. 

Phil Osopher. 

410. Old Exposed Paint It is the simple 
fact that the oil is giadually oxidized by 
the atmosphere, so that the color of the 
paint powder only remains, and this is 
usually lighter than the powder mixed 
with oil, just as any color is when wet 
with anything. Perhaps this is the reason 
for the old fashioned preference for white 
houses; the white is siill white after the 
oil is oxidized away. I happened to know 
personally an oil manufacturer, and by 
request got from hiiu some genuine boiled 
<>»1, and the dove color I used for a house 
Ti m lined true and glossy for years. Much 



of the so- called boiled oil is said to be a 
cheap mixture with resin, to thicken and 
darken it so as to pass it off as the genuine 
boiled. D. C. 

AlU Fruit Abundance. It may be the 
wet year, or a method of trimming or fer- 
tilizing, or it may be a short crop of grapes 
and berries the previous year. 

Gardener. 

Animal with Three Byes. 

Nearly every one has heard of the tua- 
tara, the curious, iguana-like looking 
creature, now found on only one or two 
islands off the coast of New Zealand, and 
supposed to be the oldest living type of 
animal on the face of the globe. One of 
the most curious features is an organ on 
the head, which at one time was spoken 
of as the pineal gland, but which Dr. 
Dendy discovered to be in reality a third 
eye. His paper on the subject caused the 
greatest interest in the English scientific 
circles. 

More recently Dr. Dendy has discovered 
another New Zealand creature possessing 
a third eye. This is the New Zealand 
lamprey, a favorite article of food among 
the Maoris. The third eye is situated 
right on top of the head and is covered 
with a thin coating of skin. It is doubt- 
ful whether it is now of any practical use 
for seeing, but Dr. Dendy believes that 
at one time, far back in the world's his- 
tory, there were two eves on the back of 
the lamprey's head. He is further of the 
opinion that at one time the tuatara also 
had two eyes where now only one remains. 
In the tuatara it is the left eye which has 
survived, while in the lamprey it is the 
right one. 

'^Summer Complaint" Qerm. 

Dr. William H. Welch, director of the 
Rockefeller Institute for Medical Research, 
announces a discovery which promises to 
be of illimitable value as regards the pre* 
vention and treatment of intestinal dis- 
eases of children. After years of investi- 
gation and scudy the microbe which causes 
summer complaint in children has been 
isolated as a result of work recently car- 
ried on at the laboratory of the Wilson 
Sanitarium for Children, where there *re 
300 to 400 children suffering from infes- 
tinal trouble during the summer. The 
organism found was identical with that 
which causes acute dysentery (flax) in 
adults. 

Mr. Rockefeller was moved to estab- 
lish this institute by the death of bis 
grandchild from cholera infantum. 

^ii¥- . r 

Growing SpoDgae. 

The U. S. fish commission experts are 
at work among the Florida keys trying to 
get sponges to growing more satisfactori- 
ly there. At present five different varie- 
ties of sponges are found off the south 
Florida coast, and it is l)elleved that the 
sponge industry is in a fair way to be 
greatly extended. 
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The Epiornls. 
Is this gigantic bird of UstdafrascsLT still 
living? Its bones are well known, and its 
eergs which are equal in capacity to twelve 
dozen hen's eggs. A French society is to 
undertake a search for the living bird. 
The story that this enormous creature 
still stalks in the primeval wilderness is 
one that comes year by year out of that 
land. Some scientists have not hesitated 
to admit that it might be true. There is 
nothing inherently impo&<:ibIe about it. 
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Thm Trial by Pir^Walk. 

Through French translation, comes the 
report of John Piddington on this subject, 
of wbxh an account has been given by 
observers in former numbers of this jour- 
nal. It has been a mystery for ages and 
practi'oed in many lands. — this religious 
cereinooy pt walking across a pit of hot 
stones, even red-hot; and observers have 
testified that the feet are not burned. Mr. 
Piddington gives the testimony of a Ma- 
hometan in his service for twenty years in 
the island of Mauritius, and never found 
untruthful. 

The substance of it is that the fire pit is 
less large than often reported ; it is less a 
matter of hot stones than of burn int; coals; 
which are carefully raked off; there is a 
pool of water when the devotee starts and 
another where he leaves the pit, and wet 
feet render him comparatively imnatine. 
He is wrought up for two weeks by a su- 
perstitious frenzy. It is said the feet arc 
prepared by treatment wiih alum; but, 
however this may be, the feet of these 
nativefs, who go barefoot, have thick Uard- 
ened soles. Still the feet are blistered, 
and are treated with an astrineent of 
leaver and with cocoanut oil. soon becom- 
ing healed. But all this may be only 
local, not invalidating other t est i monies. 
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Some Manufacturing 8tat;latic& 

Troy makes 85 per cent, of the line3 
collars and cufTs used in tbe United 
States; Baltimore cans 64 per cent, of the 
oysters- Gloversville and its neighbors 
make 54 per cent, of the gloves; Conncls- 
vil)e d'strict, 48 per cent, of the coke: 
Waterbury, 47 per cent, of the brasswat; 
Philadelphia, 45 per cent of the carpets: 
Providence and its vicinity, 45 per cesi 
of the jewelry and 36 per cent, of ibe sil- 
verware; Chicago slaughters 35 per ccni 
of the meat and makes 24 per cent, of &c 
agricultural implements; Meriden mak«f 
3*2 per cent of the plated ware, and Pate^ 

son 24 per cent of the silk. 

♦♦ 

Copper. 

. The most economical processes are nsei 
in the Lake region for the recovery of c"?- 
per, so that it is found that ore yielii^ 
one and one-half per cent. \^\\\ p^^ cosii 
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A NEW WAT TO OBTAIN LBVBL8. 
Engene Jeyenx, a surveyor at Sevres, 
says Public Opinion in ttanslation from 
La Nature, has just discovered a new sys- 
tem for obtaining levels, baaed on two 
well-known physical phenomena, namely, 
the perfect horiiontallty of the surface of 
a liquid in repose and the equality of the 
angles of incidence and reflectlun of a 
laminous ray which meets a uniform sur- 

Tbe level Is composed of a basin C, 
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raised, this latter being: au point, there is 
produced between the fiducial lioes of the 
image A' I and of the bight B a deviation 
double the displacement of the slide vane, 
and therefore an error in observing the 
fiducial lines only produces for the point 
H an error one half as great. When the 
slide vane is a little distant In order to 
carefully observe the liducial lines and to 
make Eure of the supe rim position it is 
well to employ field glasses, the glasses 
having the advantage also of clearing the 




made of gulta percha or blackened wood, 
30 or as centlraetprs in length by 8 Id 
width, and only 4 OT 5 millimeters in 
depth, hollowed as is indicated in the 
cross-section T. This basin \% placed on 
any support about one and one- ha If meters 
from the ground, and a divided rule R is 
used OD which moves a slide vane with 
two sights A and B fixed to the ends of a 
rod which has in the middle a line M. 
Tbia line should be exactly at an equal 
distance from the fiducial lines placed on 
the sights. 

The basin having been »>ultably placed 
aod tilled with water to the edge, now 
constitutes a perfect horizontal mirror, 
aod if the operator directs the basin 
lengthwise toward the rod with the blide 
vaae, wfajcb rod is held vertically, he per- 
ceives at one and the same time one half 
of tbe sight Band the image Ai of tbe 
opposite half of tue sight A. By raising 
OT lowering the slide vane according as 
the image appears above or below the 
sight B, the operator quickly places the 
vane au point, that Is to say. brings the 
Image and tbe sij^hl B to exactly the same 
befgbt so that the liducial lines appear as 
-tbe prolongation of each other. Hy look- 
ing with both eyes tbe Rurvejor should 
see both lines clearly superimposed form- 
ing but one straight horizontal line. 

In this particular position it is evident 
tbat tbe line M Is in the plane of tbe mir- 
ror; that it is exactly on a level with the 
water in the basin. It is to be observed 
Lliat when the slide vane is lowered or 



edge of the minor of the light produced 
by capillary action. 



Prmtlnc m Parsln. 
Printing from type In Persia is not re- 
garded with popularity. This country is 
at the present day entirely dependent 
upon lithography for the native produc- 
tion of books and journals — which are 
very rare A short time ago a press with 
movable types was set up, and upon which 
a cenain number of books were printed. 
Tbe effort, however, met with no enconr- 
ogement. and had to be atiandoned. The 
unpopularity of type printing in Persia is 
due to two principal canses; First, the 
straightness of the lines offends a Persian's 
artistic taste, and. secondly, In printed 
buoks the character of the letters Is en- 
tirely lost. The Persian reader prefers a 
well-written manviscript, and, failing this, 
be contents himself with a lithograph, 
which is usually the facsimile of the wilt- 
ing of some fairly good scribe. 

A Power of 1 ,000 Dlsmetcra. 

Boll, mlcroscopisls and astrooomeis are 
in tbe habit of speaking and writing in a 
very offhand manner of a power of i.ooo 
diameters; but very few persons really 
comprehend the meaning oE so great an 
enlargement. 

An in^ance of what such magnification 
means is furnished by considering its 
effect u|>on a house. Take one that is 
30 feet square: if magnified 1,000 diame- 
tera it would cover 33 square miles. 
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Again, an astronomical instance; Tf the 
son 01 moon be magnified 1,000 diameters 
it would fill the 6rmameDt about i>j times 
and leave no Interspaces. 

Stud7 of Balnthll. 
A table is published in the last issue of 
the Monthly Weather Bureau giving the 
average annual precipitation at various 
stations in the United States. Tbe table 
for the most part Is ba.<:ed on oESclal 
Weather Bureau readings for from thirty 
to forty years. In the ca<;e of Philadel- 
phia, however — due no doubt Co the scien- 
tific interest that centred there owing 
to the residence of that versatile genius, 
Franklin— records are available for the 
past eighty five years. Tbe completeness 
of these records is not equaled by any 
other observation station in tbe whole 
country, though Boston is a very close 
second. During these four- score years 
tbe average annual rainfall has been 41.47 

This table, which Is probably the roost 
complete ever published, sbows very clear- 
ly that local orography has a decided in- 
fluence on rainfall. A cartful study of 
these figures discloses tbe fact that tbe 
Pacific coast presents tbe greatest and 
lease, and what Is more lemarkable, these 
two extremes occur at the same longitude 
and within eight degrees of latitude. The 
driest spot of which there are official ob- 
servations is itt Newman, in California, 
where during twelve years there bas only 
been an average of 1.13 inches of precipi- 
tation per year. This desert spot has a 
latitude of 37 and longitude of 121. Mam- 
moth Tank, perhaps named in irony, in 
California, ts nearly as dry, with only 1.81 
inches. In fact, there are a greater num- 
ber of remarkably dry stations reported in 
California than in any other state On 
the other hand, the greatest rainfalls are 
in Oregon. A little place called Glenora 
possesses tbe distinction of having 135.84. 
inches of rain annually, or more than one- 
third of an inch every day in the year, 
not, however, that it rains every day in 
the year. The latitude of this place Is 45 
and the longitude 1 33. Government Camp, 
in the same latitude, but longitude rai de- 
grees, 50 minutes. Is nearly as wet, with 
103 56 inches. Theonly other three-figure 
rainfall station is in tbe state of Washing- 
ton, at Neah Bay. where the average for 
eighteen years is 133.40 inches. A re- 
markable Illustration of tbe influence of 
the physical character of locality on rain- 
fall Is found In the fact that Moxee Valley. 
only two degrees different in longitude 
and letitude from Neah Bay. bas an annu- 
al precipitation of only 8.62 inches. 

A very pretty illustration of the influ- 
ence of local topography on rainfall is to 
be found in tbe records for tbe island of 
Ascension, which lies in the southeast 
trade wind region. This island consists 
of a huge mountain, known as Green 
Mountain, and a lowland tying to the 
west of the mouE^aln. It is very rare. 
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says Prof. Cleveland Abbe, for rain to fall 
on tbe lower part of the island, owing to 
its position to tbe leeward of the southeast 
trade winds. The latter are deflected up 
tbe slope of the mountain, and cooling at 
the summit, abundant clouds are formed, 
but no rain falls. On tbe other hand, the 
summit of Green Mountain is enveloped in 
clouds, and is remarkably verdant. The 
drip from the leaves and twigs on tbe 
mountain top is carefully preserved for 
tbe use of the naval garrison at the land- 
ing on the leeward side of the island. 

In this same connection, Mr. Henry 
Gannett calls attention to an error com- 
monly taught in the schools of to-day, 
namely, that the presence or absence of 
forests has an influence upon the amount 
of rainfall. He says that some keen ob- 
server long ago noted that forest regions 
enjoy a heavier rainfall than those not 
forested, and jumped to the conclusion 
that rainfall is produced by forests, with 
the corresponding corollary that the re- 
moval of forests diminishes the rainfall 
The truth of the matter, as recognized by 
the leading modern physical geographers, 
is that the want of rain prevents the 
growth of forests and not that the want of 
trees prevents rain. 

4^ 

Invisibility of Transpcurent Ot^ects. 

A transparent body, no matter what its 
shape, disappears when immersed in a 
medium of the same refractive index aud 
dispersion. Could a transparent solid sub- 
stance be found whose refractive index 
and dispersion were the sanfe as those of 
air, it would be absolutely invisible. We 
can find a solid, the refractive index of 
which is equal to that of air for light of a 
certain wave-length, but, unfortunately, it 
is not a transparent substance. If it were, 
we should have an example of a solid ab- 
solutely invisible when illuminated with 
monochromatic light. The dispersion 
curves of some of the aniline dyes cross 
the line of refractive index for certain 
wave-lengths, but the point of crossing is 
in the immediate vicinity of the absorp- 
tion band. 

The disappearance of a transparent sub- 
stance when immersed in a medium of 
identical optical properties is usually illus- 
trated by dipping a glass rod into Canada 
balsam, but the disappearance is not com- 
plete, for the dispersion of the glass and 
the liquid are not the same. A t)etter 
fluid is a solution of chloral hydrate in 
glycerine, which is quite colorless. The 
glycerine is to be heated and tbe crystals 
added until the refractive index is of the 
required value. The hot liquid will dis- 
solve a most astonishing amount of tbe 
chloral, ten or fifteen times its bulk, if I 
remember right, and only a very small 
amount should be placed in the beaker to 
start with. This solution has almost ex- 
actly the same dispersion as glass, and 
finely powdered glass stirred up in it be- 
comes perfectly transparent without show- 
ing a trace of Christiansen's colors. A 



glass rod disappears completely when 
dropped into it, and when withdrawn pre- 
sents a curious aspect, for tbe end appears 
to melt and run freely in drops. 

Lord Rayleigh, in his article on optics 
in the * 'Encyclopaedia Britannica," points 
out that perfectly transparent objects are 
only visible in virtue of non- uniform il- 
lumination, and that in uniform illumina- 
tion they would become absolutely invisi- 
ble. A condition approaching uniform il- 
lumination might, he says, be attained on 
the top or a monument in a dense fog. I 
have recently devised a method by which 
uniform illumination can be very easily 
obtained, and tbe disappearance of trans- 
parent objects when illuminated by it illus- 
trated. The method in brief is to place 
the object within a hollow globe, the in- 
terior surface of which is painted with 
Balmain's luminous paint, and view the 
interior through a small hole. 

The apparatus can be made in a few 
minutes in the following manner: A quan- 
tity of Canada balsam is boiled down, 
until a drop placed on cold glass solidifies. 
Tbe Balmain paint, in the form of a dry 
powder, is stirred into the hot balsam until 
the whole has the consistency of thick 
paint. Two glass evaporating dishes of 
equal size are carefully cleaned and 
warmed and coated on the outside with 
the hot mixture, which can be flowed over 
the glass, and by the dexterous manipula- 
tion of a small Bunsen flame made to 
cover the entire outer surface. I first tried 
painting the inside of a copper sphere with 
the commercial paint, but the surface was 
unsatisfactory, and could not be easily 
cleaned. Probably two perfectly plain 
faemispherical finger-bowls could be used 
instead of the evaporating dishes. As 
soon as the coating has become hard, a 
small hole is cut through it, to enable the 
interior to be viewed. If the lips of the 
dishes are placed together, the interior 
can be seen through the small opening; 
but in this case the line of junction, which 
is always more or less dark, comes oppo- 
site the aperture. 

If the inner surfaces ue exposed to bright 
daylight, sun, or electric light, and the 
apparatus taken into a dark room, a crys- 
tal ball, or the cut-glass stopper of a de- 
canter, placed inside, it will be found to 
be quite invisible when viewed through 
the small aperture. A uniform blue glow 
fills tbe interior of the ball, and only tbe 
most careful scrutiny reveals the presence 
of a solid object within it. One or two 
of the side facets of the stopper may ap- 
pear if they happen to reflect or show by 
refraction any portion of the line of junc- 
tion of the two hemispheres.— Prof. R. W. 
Wood, in the Physical Review. 

»» 

Calls for Scientific Books. 

In a list showing the comparative num- 
ber of scientiflc books issued by city li- 
braries, Los Angeles, Cal., stands first, 
1 1.4 per cent, of the calls being for scien- 
tific works. Salem, Mass., is the lowMt 
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Caterpillars and their Moths. By 

Ida Mitchell Eliot and Caroline Gray 
Soule. Illustrated from photographs, 8vo, 
300 pages of text and 80 insets. New 
York: The Century Co. The peculiar 
value of this book lies in the fact that it is 
built up not of theories nor generalizations 
nor of second-hand information, but is 
strictly a record, in exact statement of 
tbe authors' own experiences and experi- 
ments, aided by careful reference to the 
standard works on the subject. 

Unique is the photographic presentment 
in life-size, of forty- three species (which 
may be found throughout a wide range cf 
our country), to which is added the life- 
history of at least one of each species. 
There is shown also a picture of the larva 
and the moth in each case. 

The authors have put into the book all 
the facts needed for the successful rearing 
of moths, as much structural work as be- 
ginners need to know, an account of the 
necessary appliances and equipment, to- 
gether with a list of the most useful refer- 
ence books. 

This volume will not be found to con- 
tain full details of internal structure or 
function, but only such as aflFect the rear- 
ing of larvae or the treatment of eggs, 
pupflB, or moths. 

This is **a true book," and cannot b^ 
but be a very useful one. It is fascinating 
reading, as is any chronicle of the inti- 
mate observation and study of insect life. 

Quid Est. By Elizabeth Mariner Scar- 
ritt The Abbey Press, 114 Fifth ave,. 
New York. Pp.172. T892. This daintily 
linen-bound volume is a story of Italy, 
with the story continued in New Orleans. 
It is the tale of a princely family, with a 
mysterv solved at last and the heroes and 
heroines passing through trials to a happy 
denouement The interest is maintained 
by stirring incidents, from first to last; 
the villain involved meets his fitting fate. 

Throughout there is a glow of descrip- 
tion and felicity of style that gives zest to 
the banquet, aside from the stirring events 
of the narrative. Mrs. Scarritt, whose 
husband is the scholarly rector of a churdi 
in St. Louis, is known in the east and the 
west as a superb singer; and there is 
music in her writing. She certainly has 
the knack of writing good fiction ; and her 
book justifies the hope of good things to 
come from her pen. 

The American Date Book. A hand- 
book of reference relating to the United 
States of America. By W. E. Simonds. 
Cloth, pp. 2ia Hartford: The Kama 
Com pany . A very useful work for writers, 
politicians, librarians, instractors and 
students. It classifies United States fac- 
tory under eighty-one heads, so that asr 
date may be found in an instant B^ 
few persons have the faculty for xemeiB- 
bering dates; for others tbe Date Book 
placed conveniently on the desk will be a- 
f riend indeed. 
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THE ESQUIMO 

The Esquimo eats blubber. 

The lumbermen eat pork. 

These people are constantly 

exposed to cold and physicr.I 

strain. Experience has taught 

them that fatty foods give 

warmth and nourishment. 

For those who have cold 
and thin bodies, or are threat- 
ened with consumption or any 
Avasting disease, there is no f r.t 
in so digestible and palatable a 
form as Scott's Emulsion, 
Physicians prescribe it. 

We'll send you a little to try, i^ y<>u 1*^c. 
^COTT & BOWNE, 409 Pearl street, New York. 

Post Currency Bill. 
No such simple, safe and inexpensive 
method of mail remittances has ever been 
•devised, and its advantages to the masses 
of the people are so many and so great 
that the only wonder is that there should 
lye any opposition to the plan. Postmas- 
ter-General Payne favors the scheme, as 
•does also Auditor Castle of the Treasury 
Department. The utility and simplicity 
of the Post Check has appealed to nearly 
•everybody who has given the scheme any 
thought It has the endorsement of finan- 
•cial experts and of business men who are 
•dependent on the mails for the receipt or 
•dispatch of money, particularly in small 
sums, to a considerable extent. It ought 
-to impress Congress favorably, for it is in 
"tfae interest of the people. Such being 
^fae case, Congress ought not to pay too 
-much heed to those who are opposing the 
-introduction of this form of money on no 
more worthy grounds than that it will 
^ive them a little more work and trouble. 
The pendmg bill is clearly one in the in- 
terest of the masses, and the indications 
^re that its adoption cannot ultimately be 
prevented. — Denver Post. 
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Vitality of the Skin. 

Bits of human skin removed from the 

1>ody will live from two to ten days. This 

-is the startling fact announced by Dr. 

"^Taller, an English surgeon, in a com- 

runication read before the Royal Society 

>cently on the electrical phenomena of 

liuman skin. 

4^ 

Electric Railways. 

The electrical roads of the country have 

:^i xiominal capital of $1,600,000,000, em- 

f>loy 300,000 persons who are paid $250,- 

i.ooo a year, and run 60,000 cars over 

», 000 miles of track. Ten miles of elec- 

road are building to one of steam 
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AS a great many of our readers took advantage of our clubbing offers last year, we 
again offer POPULAR SCIENCE NEWS in connection with several leading 

magazines at greatly reduced rales. While last year subscriptions to Popqlak 
Science News and Review of Reviews were required to be new, the following 
offers apply to either new or renewal subscriptions. 
Owing to the rush of subscription orders during December and January, we re- 
quest an early order, which will insure prompt execution. 
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LIST OF MAGAZINES, 

Regular price. 

POPULAR SCIENCE NEWS .... $1.60 

Review of Reviews, 2. 60 

Frank Leslie's Popular Monthly, . . . . 1. 00 

Success, 1.00 



Foreign postage 
extra. 

$0.40 

1.00 

.86 
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POPULAR SCIENCE NEWS $1.60 

Review of Reviews 3. 60 
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POPULAR SCIENCE NEWS $1.60 

Review of Reviews 2.60 

Leslie's Popular Monthly 1.00 
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$6.10 
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$3.75 

Our Price. 



NOTE.— All subscriptions in the above offers may be 
either new or renewal. Magazines may be sent to one or diferent 
addresses. 

NEW SUBSCRIBERS to Popular Science News ordering be- 
fore November, will receive the Oct., Nov. and Dec. numbers of 1903, 
and the entire year of 1903. The other magazines in the club ordered 
can be sent for 12 months only, and will begin when the order is re- 
ceived, unless otherwise specified. 

Review of Reviews, $2.50. 

A monthly survey of news, politics and literature, edited by Dr. Albert Shaw. 
It is the best known and most popular paper of its class in the world. 

Frank Leslie's Popular Monthly. 

An old time favorite, but neve- so good as now. The magazine will help you 
in your work, and will amuse you in your leisure. 

Success. 

It is not necessary to devote much space in describing this magazine. It i^ 
safe to say that there is scarcely an American home not already acquainted with 
it. It is unique and popular. 

Popular Science News. 

The * 'leading nature and science monthly." Its staff of efficient writers is in- 
creasing. The field it covers is entirely its own. It is the most complete and 
popular scieutiBc monthly published in the United States, and is quoted by lead- 
ing American and foreign periodicals. It should be in every home, school, and 
library, for it is instructive without being dull. 

Remittances should be made by check, money order, or express order, 
made payable to 

POPULAR SCIENCE NEWS. 108 Fulton St., N. Y 
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The advancing season brings increased 
crowds to tbe popular Proctor tbeaires in 
New York, and basiness in Newark, Al- 
bany and Montreal is likewise of a. highly 
satisfactoiy character The policy of pre- 
seo ting reined comedies and dramas, in- 
termixed with vaudeville between acts, 
continues to be most popular with tbe 
theatre- going public. 

Poor Pood Selttctlon. 

The invesilRatioDS of the U. S. Depart- 
ment of Agriculture show that the poor of 
the large cities make their condition much 
worse than it need be by their failure Co 
inform themselves of the nutritive proper- 
ties ol foods, and to regulate their pur- 
chases accordingly. 
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FACTS 



Concise, crisp, entertaining articles of 
Interest to every garden owner, every 
lover of horticulture or nature— jwee&Kiia' 
Moatbly is full of them. Not too techni- 
cal, not dull ; but bright, valuable, prac- 
tical and instructive to the amateur as 
well as the expert. t 

Well edited and finely Illustrated, ft 
tells how to secure prettier and more 
attractive grounds, gives principles mak- 
ing success certain in landscape orhortl- 
cultural work. All subjects are treated In 
■ masterly manner, and In a fasclnaring 
Style well calculated to create a greater 
love for nature and her beauties. It Is 
full of flower lore. 

The Maoninccnt or ■ n.tlw noirn- or fern 
ColoraTPUte... lri«olntKh.i.Ht.iiDdthe 
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Gcnnantown, Philadelphia, Pa. 
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or if yon desire quick delivery, enclose Thirty-five Dollars 
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The attached order blank is for 
the convenience of our subscribers 
when renewing subscriptions. Re- 
mittances are best made by Express. 
Money Order, P. O. Money Order, 
^ or Bank Draft, made payable to 
* "Popular Science News," Two- 
D cent postage stamps will be accept- 
ed, but checks or money ordefs aic 
preferred. We pay Cash Commis- 
sion to those who send us new | 
subscriptions. 
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■08 Fulton St., N. V. 



POPULAR SCIENCE NEWS 



A. Horal CBlftndKT Watch. 

It not only tells tbe time like ordinary 
first-class watcbes, but also tells the day of 
the week, day of the month, the mootta, 
and changes of the moon, as will be seen 
bv the accompanying illustration, which 
shows the exact size. This is a beautiful 
watch, with porcelain dial and black 
oxidiied steel esse, the fashionable new 
material. It is an elegant and reliabltt 
timepiece in every way, stem wind and 
stem set, and is guaranteed. It usually 
retails at I12.00; but wo will deliver it for 
a limited time to any one for |8.oa 



W. STILLMAN, 
i08 Pulton St., ■ - ^ew Vark 



Killed tn the Alps 
Statistics o( the fatal accidents in ibe 
Alps Tor tbe last ten ye.trs sbow a total of 
375. Of tbe 311 deaths which resulted 
from the 275 fatal accidents, 190 were 
Germans or Austrians, 48 Swiss, 23 Ital- 
ians, 18 Englisbmen, 15 Frenchmen, and 
37 of oibcr nationalifies. Seven of those 
.billed were women, 73 were guides and 14 
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than 150 articles 
and notes written especially 

^or aU Lovers of Wild 
Flowers, 

These articles are absolutely nntecb- 
nical and easily understood by tbe 
geceral readtr. Price 50 cents a vol- 
ume. Tbe next volume will contain 
a series of illustrated keys for identify- 
ing' the wild-flowersaccording Id color. 
Subscriptions. 8100 a year. Vols. I 
and II withayear'ssubscription, $r.7s. 
Sample copy for a stamp. Address 
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Jtjtjtjt^ HE Woodchuck ia wellknonii 
among the farmer folk, for 
he is as mach a part of the 
farm as the brook or tbd 
sugar-bush. There Is no ani- 
mal that uses his means and 
material to any better advantage, or that 
has reduced the life of the four- fooled to 
its lowest tertns with such success, and 
takes less trouble and worry in the course 
of a year, than the self-respecting old 
woodcuck. To fully comprehend the na- 
ture and to tborougbly appreciate the suc- 
cess of tbis admirable economist, we 
should acquaint ourselves with his ideals 
and methods Id life. 

The woodchuck is born in very bumble 
circumstances, Tbe young members of 
the family usually number four or five, 
and the date of their birth is not far from 
the tenth of May. Tbe snug little cham- 
ber in which they are bom is located some 
three feet below the ground, and is lined 
with fine dry grass which was gathered 
the fall before- As woodchucks are very 
neighborly, it is desirable that all the 
young should be born about tbe same 
time; for then the education of the whole 
community may proceed as a unit, and 
after graduation day, the elder members 
may once more settle into quiet life. 
Whether this was learned from tbe crows 
or whether the crows adopted the plan 



By SI1.AS A. LOTTRIDGE. 

from the woodchucks it would be difficult 
to say. but each have about the same rules 
concerning the general birthday and edu- 
cation of their young. The education 
must tie specific, and there can be but few 
electives. Let us select a representative 
woodchuck family and follow in a general 
way their career from the time the young 
first leave their nalal chamber until set- 
tled in homes'of their own. 

The family best known to the writer, 
was the one that lived by the old rail fence 
just back of tbe orchard. The mother 
first made known her presence by uttering 
a shrill whistle at old Rover and his t>oy 
roaster as they were on their way to the 
pond one rainy morning in the latter part 
of May. The dog bounded quickly in the 
direction from which the sound came and 
was soon at the entrance of the hole, 
thrusting in his head and wagging bis 
tail vigorously, and giviog vent to short 
quick yelps, so characteristic of tbe shep- 
herd dog. The hole gave evidence of 
constant use, and for a moment the atten- 
tion of the boy was divided between that 
of bunting and fishing, but as fishing 
would probably yield quicker results, the 
two soon went on their way. 

This family consisted of the mother and 
five little woodchucks. One day the cubs 
came tumbliog along the narrow passage 
after their mother to tbe castle-door, and 



for the first time looked with their large 
beautiful brown eyes upon the world out- 
side. What a marvellous surprise it must 
have been to them to view the green 
grass, the beautiful (lowers, and the sky 
and clouds at>ove! The gentle breeze 
brought to the dilated nostrils sweet odors 
from tbe meadow; a great burst of music 
saluted their ears, which were now of>en 
for the first time, since there was no 
danger from dust; tbe wren was singing 
from the old apple tree nearby. Swing- 
ing from the elm bough the botMlink was 
pouring forth his morning praises, and 
murmuring insect music filled the air. 

Tbe attention of the mother was arrest- 
ed at every unusual sound, and she did 
not venture from the entrance until a 
thorough survey of the surroundings bad 
tieen made. When satisfied there was no 
danger lurking in the immediate vicinity, 
she lead the way into the grass followed 
by the cubs, which came tumbling after in 
their haste to keep close to their mother. 
They tried to imitate her in everything, 
and when she nibbled a clover leaf, they 
followed her example, and soon tbe sharp 
little teeth were cutting the juicy leaves — 
they had learned to eat. 

It was now rime for their serious educa- 
tion to begin- There were all the differ- 
ent kinds of grass to learn about, some 
were to be used as food, others as medi- 
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cine. Tbey studied them for fiome time 
■Dd tben tbejr played and tumbled abont; 
but tbe mother did sot let tbem wander 
far from tbe entrance to tbc bole, for tbere 
were always foes skulking about. Tbe 
tisined ear of tbe motber caught the 
GOnnd of sometbing approaching, and she 
bnstled the little ones Into the burrow, for 
old Rover was racing across tbe meadow, 
and might turn their way or wind them if 
he came close. They were scarcely safe 
when the dog appeared over a knoll in full 
sight and making straight for them; and 
they had traversed but a short part or the 
tnnnel before tbey heard tbe deep breath- 
ing of the dog at tbe mouth of the hnle. 
The exertion and excitement made tbeir 
little hearts beat fast, and for the first 
time in their lives they were Frigbtened — 
and they needed a lesson but once. 

From this time on their education pro- 
gressed rapidly, and soon they could tell 
the clover from the plantain, and distin- 
guish among tbe many sounds that came 
to their ears, those that threatened from 
those that meant no harm. Day by day 
tbey developed in size, grace and accom- 
plishments, and many were the lessons 
given on practical mining, tunnelling, and 
general engineering. Tbey were taught 
that tbe dog was not a very dangerous foe, 
for his presence in the vicinity was usually 
made known while he was some distance 
away, but that great care must be exer- 
cised if a fox was discovered in tbe neigh- 
borhood. There were occasloaal lectures 
upon the mechanics of traps and deadfalls, 
and some attention was given to the art 
of fence and tree climbing; for. from 
these elevated positions tbey could com- 
mand a much more extended view of 
meadow and woodland. 

While tbe woodchucks do not live in 
towns like the prairie dogs, still the neigh- 
bors are not far distant, and as soon as 
tbe younger members of the families are 
old enough, they begin playlug together. 
Our little familv bad thrived until now 
tbey were more than three-quarters grown, 
bat tbey thought themselves as large as 
most woodchucks. The time is fast ap- 
proaching when tbey will settle down to 
the serious business of life, and almost 
the first thing they will do, will be to fall 
in love. This is the most natural thing 
that could happen, for, after playing to- 
gether through rhildbood aud youth, this 
aSection should ripen into courtship and 
marriage. It would be most interesting if 
we could follow all the secrets of this rus- 
tic courtship. It probably began by tbe 
swain taking her part in play against 
some larger playfellow and almost befoie 
he knew it, be had invited his lady friend 
to enjoy the most choice of young clover 
and plantain down by the orchard, or he 
had gallantly defended ber against (he 
fierce attack of some wandering do^. 
Their rambles became more frequeni, and 
before long tbey were .siealing across the 
meadow in tbe moonlight, nibbling here 
and there some choice tidbit, and only 



hurrying home aa the moon warned them important in tbe woodchuck home- Tbeie 
of the lateness of the hour. Soon life be- may be one or more side tunnels from tit 
gan in earnest for this pair of woodchucks. to ten feet in length. One of these may 
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■Trying to remember all they had been 
taught, and ever mioQful of the parting 
advice of the parents, they selected a 
gentle slope close by the meadow aud be- 
gan the construction of their home. The 
husband of the family now proceeds to 
dig with a will and rapid work be makes 
of it, (or bis feet are armed with powerful 
claws and there is a partial web between 
the toes, forming a combined pick and 
shovel. The fore feet being used princi- 
pally for digging anil the bind ones for 
throwing backward tbe loosened earth and 

For some distance from the entrance 
the hole slants downward quite sharply, 
and then turns slightly upward aud con. 
tinues aloo^^ beneath the surface fur a dis- 
tance of about thirty feet. This arrange- 
ment secure"! good drainage, which is so 



end in an exit, usually very small, and 

may be in a tuft of grass. There is no re- 
fuse about it to attract tbe attention of as 
enemy. Tbe main burrow ends in • 
chamber of considerable size, for the coc- 
venience of tbe family, and is lined witk 
fine dry grass. 

When this work was completed th* 
woodchucks were ready for housekeeping. 
The meadows have been mowed andi 
new crop of clnver is spread before them. 
and there is nothing to do but to eat aad 
doze about in the sun. With five weetf 
of this sort of life tbere is a markiJ 
change. Tbe cheeks of the woodchucks 
were so large and distendefl that yoc i 
would have believed it was caused by > 
well developed ca'c of mumps. The ribs 
were widened, the loose skin had grown 
sleek, and stretched with fatness. 



DeCEMHBR, tl)02 

September is well advanced and the 
woodchuclts could hold no more and had 
only to wait and doze away the time until 
their Lenten season, nbich began about 
the first week of October. Tbe blood had 
already commenced to run more sloicly 
through tbeir veins, and a sleep was grad- 
ually stealing over them which they could 
not resist, and they curled themselves side 
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THB BOBOLINK. 

BY M. G. JBNISON. 

The bobolink, aa he is called in i 
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« VOUNG WOUDCHUCK DIGGING A IIOLK. 



by side into balls of (ur in their snug re- 
treat—and fell asleep. 

Beautiful October days followed and 
nature seemed to smile under the mellow 
light, but the slumber of the woodcbucks 
Avas unbroken, and thus the winter passed 
in one long dream of summer. This plan 
of the woodcbuck's life is not quite per- 
fect, for bis waking occurs in the latter 
part of March, which seems a little early. 
He comes forth from his buirow, and like 
the bear — if he eees his shadow he returns 
to his bed to sleep for another forty 
days. 



F»rafflne Wax to Mend Trees. 
A new and Important use for refined 
paraSne wax has been discovered by a 
prominent resident of Ohio, living near 
L.aDcaster, who had two trees badly dam- 
aged by storm, one being a maple and the 
other an apple. In each case a large limb 
was broken down from tbe trunk, but still 
attached to It. The limbs weru propped 
up and fastened securely with straps, very 
much as a broken leg might be fastened 
with splints, and then melted refined wax 
poured into and over all the cracks. The 
surgical operation was entirely successful. 
The paraffine prevented the escape of the 
sap. kept out the rain and moisture which 
would have rotted the trees, prevented 
the depredations of insects, and the limbs 
seem to be reattached to ibe trees. 



north, the reed bird of the middle states; 
the ortolan and tice bird, or tice bunting, 
of the far south ; the butterbird of Jamaica, 
and In orcithology, Dollchonyx oryzivorus. 
Is migatory over the entire North Ameri- 
can continent, from the Atlantic to the 
great plains of the west, ac far north as 
Labrador. Prom tbeir winter home near 
the tropics, chietly on the western islands, 
they appear on the California coast in 
April and May. whence they continue their 
journey northward, deslroyiug some of 
the growing rice as tbey go 

After passing about the 40° N. Lat.. 
they are known and welcomed as tbe 
familiar Ixibolink. and especially through 
New England, probably none of our wild 
birds are so surrounded with romance, as 
Robert of Lincoln. Their arrival at the 
north appears to put them all on their best 
behavior, and from regions where they 
are known chieRy as crop destroyers and 
where tbey are heartily despised, except 
when cooked, tbey come to a region where 
they are cordially welcomed, and at a 
time when they give little or no cause 
forcondemnatioD. 

The male usually arrives at bis destina- 
tion a few days in advance of tbe female, 
and on tbe coming of tbe latter, love- 
making and domestic life quickly follows. 
Their nest, which is constructed of dry 
grass, is found in some slight depression 
in tbe ground in tbe open meadow, and in 
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It are deposited four or five eggs of a 
brownish clay color, with spots and blotch- 
es oE different shades of umber. 

All during the period of incubation the 
male continues the same loving companion 
that he had been since meeting bis mate, 
devoting all his spare moments to sing- 
ing: but when his children arrive and 
gradually reach maturity, his whole char- 
acter changes. His singing ceases en- 
tirely, and, in place of the joUy rollicking 
song, there is heard only an occasional 
chirp. He also changes his attractive 
spring suit, which may be described in 
detail aa follows: The upper part of tbe 
bead, shoulders, wings, tail, and the whole 
of the under plamage. black; lower part 
of the back, bluish black, which in the 
female, young male and adult, after the 
month of June, is p^le fiesh color; the 
feathers of the tail formed like a wood- 
pecker's; legs, brown. The female, whose 
plumage the adult male assumes after the 
breeding season, has the back streaked 
with bto\voish black, the whole lower 
parts of a dull yellow. The young birds 
have tbe dress of the female. 

After the young are able to care for 
themselves, and the meadows are desert- 
ed, the birdt lead a comparatively quiet 
and secluded life during the remainder of 
their northern stay, favoring the wild rice 
marshes when accessible. During the 
early summer their diet is largely insec- 
tivorous, the young being fed almost ex- 
clusively on such food. A considerable 
quantity of seed of various weeds are 
eaten, and althongb they probably do take 
a small quantity of grain, It amounts to 
but little, so that during tbeir northern life 
the bobolinks may be considered far more 
beneGclal than injnrions to the interests of 
agriculture. 

In the autumn, when tbey appear in the 
reedy marshes of Pennsylvania, Mary- 
land, and tbe adjacent regions, they are 
known as teed birds, and are much sought 
after by the sportsmen. As tbey continue 
their migration they appear in the rice 
districts of the south as the rice bird, or 
rice bunting, and here it Is that the great- 
est amount of damage is caused by them. 
The annual loss from their visitations is 
estimated at about two million dollars, — 
a part of which, however, is for the cost of 
men or boys and gius for the purpose of 
destroying the birds, or frightening them 
away. But all efforts appear unavailing, 
tor it is impractical and almost impossible 
to exterminate them, and nothing appears 
to answer the purpose. 

If it were not for the rice fields being 
directly in tbe tract of the migration of 
the bobolink, the probability la that there 
would be little or no loss from this source. 
But as it ia, the birds, in their fall journey, 
arrive in this region when tbe grain is 
ready for harvest, and it Is little to be 
wondered that they take part in the har- 
vesting, or that they prolong their stay, 
growing fat, sluggish, and apparently in- 
different to consequences. After a few 



368 



POPULAR SCIENCE NEWS 



December, 1903 



weeks, or in the latter part of September, 
they continue their travel, after they have 
cleared some of the rice fields so thorough- 
ly that bat little remains fdr the owners. 
We next hear of them in Jamaica, where, 
from feeding on the seed of the sorgham, 
they become so fat that they are known as 
the butterbirds. Having arrived at their 
winter home, there they remain, waiting 
for the spring to come again. 
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BOMB INTBBBSTINa BEPTILBS. 
BY F. G. SPECK, JR. 

The student of natural history, who has 
given little or no attention to reptiles, will 
be interested in a detailed description and 
classification of some of the remarkable 
forms. 

The curious Horned Sand Toad (Phry- 
nosoma coronata) of the southwestern 
United States, especially California, varies 
in length from 3^ to 6 inches. In this 
genus the body is flat and has the appear- 
ance of a, frog. This odd species is slug- 
gish and yet possesses considerable activ- 
ity, being able to bury itself in soft sand 
with remarkable celerity. It is cautious 
but quick to apprehend ; the food consists 
of all sorts of insects, the tongue being 
used to some extent in the capture of 
small insects and to lap up water. Water, 
however, is not a necessary adjunct to the 
existence of this lizard. 

The distinguishing feature, however, is 
the peculiar formation on the occiput. 
Four prominent horns extend directly out 
from the skull, giving the reptile a very 
ferocious appearance. The whole back 
and sides are covered with more or less 
sharp-pointed scales. The tail is short 
The scales on the back are granulated 
and those on the belly are hexagonal and 
overlapping. The scales on the head are 
small and not symmetrically arranged. 

On the back are transvere bands of 
dark brown on a light gray or brown back- 
ground. Behind the head, on either side, 
is a black blotch. The belly is covered 
with small black spots, the background 
being white. The color is also somewhat 
changeable, which is characteristic of this 
whole family. The scales under the chin 
are symmetrical, and the throat fold is 
also prominent The tongue is non-pre- 
hensile. This species is oviparous; the 
number of eggs is about five. 

It belongs to the class, Reptilia; order, 
Sauridee; series, Pachyglossa; tribe, Stro- 
bilosaura; family, Iguanidse; sub family, 
PhrynosominsB. 

The Green Lizard (Anolis principalis) of 
the southern states, is in length 6 to 8 
inches. This is an arboreal lizard, spend- 
ing most of its time among the trees and 
bushes, and effecting such rapid changes 
in color that it is quite difficult to dis- 
tinguish it when resting in the branches. 
The scales are granulated and of the same 
nature all over the body. However, those 
on the tail are whorled, as in all of the 
lizards of the family Iguanidpe. The 
scales of the head are non symmetrical. 



The color varies from the brightest 
green to the dark brown, and thus through 
the intermediate shades, including the 
spotted variations. The feet are arranged 
to accord to the arboreal instincts, having 
the antepenultimate joints striated cross- 
wise. Its food comprises almost all soft in- 
sects, having a preference for flies. Dur- 
ing the summer the skin is regularly shed 
in every few weeks, the process is aid- 
ed by the mouth and feet. In the night 
the color is invariably green. One of the 
most remarkable features is the scarlet 
dewlap in the throat, which, when angry, 
the creature distends till it hangs down 
vertically. When thus, this lizard pre- 
sents one of the most beautiful phases of 
anger imaginable. The tail is very long, 
and quite fragile. When broken off, this 
member is not replaced, as in the case of 
a number of species. The body is slender, 
but very graceful The throat fold is ab- 
sent. In this species the tongue is also 
used to draw the food into the mouth, and 
to drink, but it is not prehensile. The 
young are hatched from eggs. 

It is of the same order, series, tribe and 
family as the Horned Toad, but it is of the 
sub family Anolinse. 

The Green Lizard (Lacterta viridis) of 
Southern Europe, especially Italy, is 10 
inches long. In this species the color is a 
bright green, shading to yellow on the 
under side. The form is very well pro- 
portioned, and suited to a life spent in 
both trees and on the ground. The toes 
are prolonged and tipped with sharp nails, 
which enable the animal to proceed with 
exceptional rapidity over the ground. The 
scales on the back are small and closely 
set, while those on the belly are trans- 
versally broad, and extend from side to 
side. The throat fold is well defined. 
The scales of the tail are arranged in 
whorls, their form being rhombic. When 
destroyed, the caudal portion is renewed. 
This creature is exceedingly susceptible 
to domestication, and shows something of 
an attachment for those with whom it is 
brought into contact The tongue is used 
an organ of touch, also to lap up water as 
a dog would. Its food consists of insects, 
particularly of larvse. The members of 
this genus are oviparous. The cranial 
plates are symmetrical, also those of the 
chin. 

This saurian is of the series, Leptoglos- 
sa; tribe, Cyclosaura; and family, Lacer- 
tidee. 

The Blue-tailed Lizard (Eumeces fasci- 
atus) of the southern United States, attains 
a length of 10 inches. The formation of 
this lizard is suited to a thoroughly terres- 
trial existence. The body is stout and 
cylindrical, and covered with flat, smooth 
scales, which overlap each other. Those 
on the tail and belly are the same as 
those on the back. All its movements are 
very rapid ; on the whole the creature is 
the embodiment of hidden springs Also 
the species is rather aggressive, and with 
its sharp teeth can inflict a painful bite. 



The head is rather flat and a lobe extends 
out behind the ears. The throat fold is 
absent, and the scales of the head are 
symmetrical. 

The color above is a brown or black 
with fine longitudinal stripes of white, the 
top of the head being light brown. Bat 
the characteristic color is the beautiful 
blue of the tail; in some specimens this 
blue is dull, but in others it is most irri- 
descent Its food consists of insects. The 
tail is quite fragile, in this respect re- 
sembling the other members of the family 
Scincidae. The tongue is prehensile and 
flesh color. The color beneath is a light 
drab. 

The classification is: series, Leptoglos- 
sa; tribe, Geissosanra; family, Scincida. 

The Blind Worm (Anguis fragilis) of 
Europe, has a length of 12 to 18 inches. 
Minus limbs, this queer lizard looks more 
like a snake than a lizard. The body is 
long and cylindrical, the tail occupying 
about one-half the total length. Progres- 
sion is slow in this species, as the gastro- 
stegal plates are not arranged as in the 
ophidians, but are the same as the scales 
on the back and sides. Throat fold is ab- 
sent The head is small, also the eyes; 
the tongue is black, and very much like 
that of a snake, although not so pointed. 
Above, it is a bronze brown, which foms 
a broad dorsal stripe; this gives place to 
lateral color more of a reddish-brown, and 
underneath it is black. The Blindworm is 
quite fond of slugs, earthworms, etc The 
species name is derived from the extreme 
fragility of the caudal region. The yonag 
are hatched from eggs and are lighter in 
color than the adult; the portion that i& 
bronze in the adult is white in the yoang. 
and this is divided down the center by a 
narrow black line. 

It is of the order, Saurians; series, Lep- 
toglossa; tribe, Geissosanra, and €ami1y, 
Scincidae. 



Bait f6r Sheep. 
The Agricultural Journal of the Cape of 
Good Hope contains a note upon some 
French experiments which have been 
made respecting the use of salt in the 
dietary of sheep. Three lots of sheep 
were fed identically, excepting that one 
lot had no salt another lot had }i ol 
every day and the remainder ^ ox. daily. 
Those receiving ^ oz. gained 4-5 lb. each 
more than those which had no salt and 
I '25 lb. more than those which had more 
than }i oz. The salted sheep had 1*75 Ih 
more wool and a better fleece than those 
which had no salt 



Vitality of Oerms. 
Research by Prof. Macfayden, just con- 
cluded, has shown that many varieties of 
micro-organisms can be exposed to the 
temperature of liquid air for a period of 
six months without any appreciable loss of 
vitality, although at such a temi>eratQre 
the ordinary chemical processes of the 
cell must cease. 
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DIATOMS. 

BY F. R. MILLER. 

Among the microscopic inhabitants of 
marine and fresh water, none are probably 
more common or remarkable than the 
curious little organisms called Diatoms. 

In order to obtain a supply for study, 



species are so delicately lined that they 
are used as test objects for first class 
microscopes, which are guaranteed to 
bring out the markings when a certain 
power is used. Inside the hard, siliceous 
shell, and adequately protected by it from 
the dangers of the outside world, is the 
protoplasm, or real living portion of the 
Diatom. Chlorophyll, the coloring mat- 
ter present in all green plants, occurs in 
the protoplasm— and thus proves Diatoms, 
in spite of their motility, to be plants. 
The green color of the chlorophyll is. 
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we should make an excursion to some 
pond or small stream, the surface of which 
is^covered with the common algae or green 
scum. Some of the latter should^ be placed 
in a bottle, and on our return home, a 
small quantity teased out on a microscope 
slide by means of a pair of needles. With 
a fairly high power we shall probably see 
between the meshes of the green plant, 
curious little light brown or yellow bodies 
<which flit this way and that, now stopping 
suddenly, now starting forward again 
i^ith accelerated speed, like so many 
miniature ferryboats. 

If we exam me a Diatom at rest we shall 
see that it consists of a shell, or so called 
frustule, composed of very hard siliceous 
material. This shell or frustule is in the 
form of two valves, one o£ which fits over 
the other, thus producing a small struc- 
ture not unlike a pill box. This is why a 
Diatom looks different, depending on 
whether a front or a side view is obtained. 
Each valve is beautifully sculptured with 
radiating lines and small dots, and some 



however, masked in this case by means of 
diatom in, which imparts the yellow 
color. 

Probably the most curious feature about 
diatoms, as plants, is their unusual power 
of motion; in order to understand some- 
thing about this mysterious movement, 
let us refer to the lettered figure, which 
represents one of the common motile 
forms. A stream of protoplasm y^ passes 
out of a small cleft in the frustule at jt, 
and then on backwards to another open- 
ing at 2, During its course the stream 
absorbs tiny granules, which are subse- 
quently cast out at a^ and then give rise 
to the thread b. Another similar stream 
starts out from a cleft at d^ and passes 
backwards to an opening at h. The ma- 
jority of diatoms are motile; some few, 
however, like Gomphonema, are attached 
at one end. The shape varies enormously 
— it may be circular, S-shaped, as in 
Pleurosigma, needle-like, as in Synedra, 
or in the form of zig-zag chains as in Dia- 
toma vulgare. 



The classification of diatoms is mainly 
based on the shape and markings of the 
frustule. For exact taxonomic determin- 
ations it is therefore necessary to remove 
all the organic matter. This is accom- 
plished most readily by treatment with 
boiling nitric acid, after which it is neces- 
sary to wash with distilled water and then 
mount dry, or in balsam. A series of 
slides prepared in the above manner will 
furnish endless entertainment to anyone 
possessing a good microscope, and al- 
though the number of diatoms is so enor- 
mous that the average amateur can only 
expect to know comparatively few, never- 
theless they are so beautiful and varied in 
form that time spent in examining them is 
amply rewarded. I have given illustra- 
tions of those which one can scarcely fail 
to meet with, whenever he is looking 
through fresh-water material collected for 

microscopic study. 

#■» 

FA80IATI0N. 
BY MRS. JOHN M. MILLAR. 

A few autumns ago I saw a curious 
specimen of fasciation among harebells. 
The plant was about two feet tall, the 
lower stem leaves were narrowly linear. 
The main stem was flattened instead of 
being round. About nine inches from the 
ground the stem separated into two 
branches, and on the tips of these branches 
wero tufts of leaves, some of which were 
lance-shaped, half an inch long; others 
spatulate and toothed, and still others 
thread-like. The tiny thread-like leaves 
were scattered along the stem that grew 
from one side of the tufted branch, and 
bore the blossoms. The blossoms were 
beautiful and more singular than any I 
had ever seen. They were larger than 
Si. Dominic's flower usually grows, and 
were of a delicate blue. 

What rendered the plant unique, and 
with its general appearance caused me to 
think at a first superficial view, that we 
were so fortunate as to have discovered a 
new variety of Campanula rotund i folia, 
was the fact that in the center of the 
flowers were two perfectly-formed petals — 
the bluebell of Scotland, with varia- 
tions ! 

Botanists tell us that this change from 
the natural to the abnormal has been ob- 
served in many woody and herbaceous 
plants, and that it is produced by the 
growing together of the buds in the earli- 
est stage of their growth. Prof, Bailey 
wiites in the American Botanist of having 
seen the phenomenon of fasciation exhibit- 
ed in **the bulbous and tall buttercups, in 
the white- weed, and in the cone flower, or 
Rudbeckia, in both the native and intro- 
duced Linarias, like the butter-andeggs, 
and in the asparagus." It is perpetuated 
in the fantastic form of the brilliant gar- 
den cockscomb. Maxwell Masters' cata- 
logue of 150 plants which exhibit fasci- 
ation, is an entertaining and instructive 
study for one interested in nature's vary- 
ing moods. 
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SOliaTHINO ABOUT POIBOH IVY. 

BV JOSEPH A. CUSHMAN. 

So frequently do we hear of people be- 
ing poisoned b]r this plant, that there can 
be but one enplanatioD ; It is not even yet 
snfficlently koown. Attention bas been 
called to It so often that It would seem as 
though it might be given a wide berth, 
especially after one "personal acquaint- 
ance" with it. I recall the case of a 
teacher who collected some bdgbt red 
leaves on a Saturday afternoon in the fall 
to use in her work in nature study the fol- 
lowing Monday. The plant proved to lie 
poison ivy, and it is perhaps unnecessary 
to add that the proposed lesson was given 
□p. If the ivy had been collected Monday 
morning and placed In the bands of tha 
children before it had proved its identity 
to the teacher, we can imagine what might 
have happened. Cases may tnm out to 
be quite serious, besides the pain and de- 
cided Inconvenience for a time. 

What are some of the marks by which 
this plant may be distinguished, and \>e- 
Ing recognised, let alone ? Some say be- 
ware of vines with three leaflets. This 
would avoid all trouble, but would place 
under the same ban our Virgiuis Bower 
and Hog-E^nut, two of our most charm- 
ing vine;, despite the common name of 
the latter. But certain marks may be 
given which will distinguish, and once it 
is really known little trouble will result. 
Its leaf first of all— of three leaflets, as in 
the accompanying illustration, its surface 
very smooth, and with a fresh gieea color. 
In June it has small greenish- ye How blos- 
soms, and in the fall grayish berries which 
are often picked (or their decorative ap- 
pearauce by those who do not know the 
plant 

The vine climb? by roots from the main 
stem, and presents a matted, hairy ap- 
pearance in old growths of the plant. In 
states where the winters are severe, woody 
growth is prevented, and it tiecomes a 
trailing vine. In moat plaires It is a climb 
ing vine, hiding stone walls and fences, 
and especially liking the trunks of oak 
trees. When it assumes climbing form it 
can be easily recognized by the character 
meotioned above. 

There is also some difference in the 
leaves; in plants running on the ground 
the leaves are apt to be more cut and 
notched, while those clinging to trees and 
developing much woody tissue are more 
nearly entire in outline. In Autumn they 
turn yellowish red. One of tbe peculiar 
things about this plant is Its varying ef- 
fect upon different persons. Some are 
poisoned by going near it, even, if as they 
claim, they do not touch it, while the 
slightest touch is enough to cause some 
persons misery for a time. Others seem 
to be immune to its effects. I remember 
some years ago. one boy, who to gain 
the adroiratioa of tbe rest, would calmly 
chew the leaves, altrays taking care 1 
have DOliced. not to swallow them. 
The ivy may be easily distinguished 



from our Virgin's Boweror Wild Clematis. 
The latter ta a vine climbing over walls, 
fences, bushes, etc., but not climbing tbe 
trunks of trees or developing mtu:b woody 
tissue. It has tbree leaflets, considerably 
toothed, and twists the petioles of leaves 
about the twigs and branches of other 
plants in climbing. This plant does not 
flower until midsummer, and Its flowers 
are more attractive than tbe plant itself. 
They are white and In fairly large clus- 
ters. In the fait when the leaves turn, the 



be observed that almost invaiiably ii 
grows alone— In fact, for some distance 
round about it very little vegetation aC 
consequence is seen, unless it is large 
trees. Why is this ? The closely packed, 
opaque, and coriaceous leaves of tbe h^y 
prevent tbe sunlight reaching the ground. 
and so the teeds have little or no oppor- 
tunity of germinating, or of growing after- 
wards if they should. And even cliTDbinf 
plants seldom select the holly as their had, 
and those that do are usnally plants that 
have made a mistake In life, because the 
tender green leaves and stems with stroog 
winds and rain get jostled and lacerated 
on the Innumerable prickles amongst whicb 
they have become hopelessly involved, as 
tbe holly and their own branchea have de- 
veloped. And being an evergreen— al- 
ways on the alert — it gives no other entet- 
prising plant an opportunity of ingress: 
prodncing, too, its tender green leaves at 
a time when there is abundant food for 
browsing animals; and at the same time 
these are exceedingly bitter in flavor.— 
Harper's Magazine. 



Clematis has its seeds with long grayish 
plumes which are very noticeable. 

In the fall the ivy may be mistaken for 
our Woodbine or Virginia Creeper, but 
the number of leaflets in the laiter plant Is 
live. Then a comparison of the shapes of 
tbe leaflets of the two shows a marked 
difference. 

The best thing to relieve the intense 
pain caused by poisoning is to apply cloths 
wet with Hamamells. The poison of the 
ivy is due to an oily fluid which spreads 
over tbe skin and cau^s tbe irritation. 
F. Schuyler Maltbews speaks in one of 
his books of sceiug the Ivy growing in 
close pro«iroity to the Witch Haiel, from 
which hamamelis Is manufactured. Thus 
the poison and one of its antidotes were 
neighbors. 

Bow the Holly Protects Itseir. 
To effectively appreciate the protective 
element of tbe holly it must be seen in its 
wild slate, where Its foliage grows thick 
and bushy down to the ground, its dense 
masses of Sitrong and prickly leaves pro- 
tecting its stem and bark; and it should 



Frutt and Cold Storage- 
The eccentricities of the twbavior of 
fruit in cold storage warehouses are to be 
investigated by the Department of Agri- 
culture. It Is often noticed that wfaDe 
one lot of fruit Is perfectly preserved aai 
retains Its flavor in cold storage, another. 
under Identically the same cooditiMis, 
rots or loses flavor In a few days. A 
number of shipments of fruit from differ- 
ent localities are each to be watched dnr- 
ing packing, shipping, and in storage by a 
government agent, in the hope that the 
accidents which influence the keeping of 
the fruit may be knovm. 



The total area of all tbe forest 
is now 56,850.935 acres. It is interestiBg 
to note that the total area of tbe Uniud 
States, exclusive of island possessions, is 
3.361.960,000 acres. Thus it will be sees 
that tbe forest reserves now amonnt t» 
about one-fortieth of the entire area of tbe 
United States. In square miles the are* 
of the reserves Is gi 954. or almost twit* 
the site of Pennsylvania. 



In 



Mountaina Affect Bea-l<ev«L 

B paper at tbe last British Assoc 



affirmed that tbe altrsc- 
tion of mountains and continents produced 
permanent elevations on the surface d 
water, just as tbe moon produced tbe 
tides. The surface of the sea did not 
therefore coincide with the surface of tbe 
mean flgure of the earth, but suffered 
from deformations and disflgaremeDis. 
The deformed surface of the figiire of tbe 
sea was called the level snrface, t>ecaase 
all geographical heiKbts bad to be referrd 
to it; but It might differ considerably froo 
the mean surface of the earth, t>eing sep- 
arated by an unknown amount 
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>r curtain, my roagbly sketched map out for enemies coming by miy of the 
showed, that of which I had oeverdreamMl river, & tutelar divinity (these effigies were 
before-an Indian game-drivel a part of their nature worship) and per- 

,s their babit io buildintc monads, haps as a totem, stood also for a defense 
the Indians, in this case, chose one of the between the close-by vlilage and an ap- 
most beaatiful spots on the bank of Rock proaching enemy. 

" """■■'" river. The village probably lay to the Nature has helped the builders in the 

BOOKFORD MOUNDS. Southwest ot the dilve. Not only does the construction of their game-drive. The 

BY CLARA a. SANFORD. locaUou of the mounds indicate tht*, but river on one side of the drive, and a gully. 

In the midst of the city of Rockford, it is a well-known fact the while city and which was the natural watershed of this 

Illinois,— a place of over 31,000 inbabl- the lodian village have always occupied location at that time, (it is now nearly 

obliterated) on the other tide, cut the land 
into a long V, On the bank of the river, 
at the p«unt of the V, was then a spring of 
cold water. It has since been covered up 
in filling in the bank. Animals, probably 
deer and buffalo. In coming to drink, 
would prefer the cooler water of the spring ; 
so, near the spring, these prehistoric hunt- 
ers took advantage of a natural rise of 
land to bnitd a turtle monnd. 

This monnd measures fifty feet from 
fore foot to fore foot, and is 140 feet long, 
— the tall being extended to meet the 
emergencies of the game driv& This 
moand (1) is the highest one of the group, 
and here the sentinel ^tood and watched 
for the iippearance of game. When the 
game was sighted, he slipped into a semi- 
circular pit or excavation in the bank, 
just between the turtle monnd and the 
spring. 

No. 1 is a fortification monnd 156 feet 
long a:id 16 feet wide, that lies nearer the 
river, and forms the eastern side to the 
end of the game drive, of which the pit 
has full command. Two platforms of 
earth are still traceable on the side of the 

LOOKING ^^;»;«/^^^"^°-/^'^,"^/;;;,^'^^»^_«''^^^^^^^^ MOUNnWRlGH™'"""'*' '" P"' *''"* """ '"""*''^ """^^ """"^ ""^ 

HUT HIDDEN BY FOLIAGE ' watch the gamf as it entered the drive, 

and then, when it drew nearer, step to 
tanis— and within four blocks of the heart the same site. The big, turtle mound that lower ground; for the Indians, having 
of the city, has been preserved a group of served as a screen for the liuoters, a look- only bows and arrows in place of gans, 
Indian mounds. Fourteen of them are 
still to be seen, many in a nearly perfect 
«tate of preservation ; although detrition 
has worn down ihe elevations aad filled 
up the surrounding land, making the 
beight of the miiunds much less than when 
first built. 

These mounds have been the source of 
much interest and speculation to local 
students of aboriginal history. For tvi^nty 
years or more I have studied their shapes 
and location, and supposed I had absorbed 
all that was possible of their meaning* 
but one raw January day, I happened to 
read the statement that a careful measure- 
ment and drawing of mounds, accurately 

reduced to inches, would reveal shapes ' 

not disceruable in the grassy and enlarged 

outlines ; seising a tapeline and paper pad, 1 

out I went into the stinging wind, too 
«ager to discover any bidden record of a 
vanishing race, to wait for a more tem- 
perate day. 

I was welt rewarded for my pains. My 
hastily impressed assistant soon pro- 
nounced the weather too bitter for field 
-work, and retired from service, but I con- 

, , • J J ■ LOOKING SOUTH, THROIOH FND (IF DRIVE. TOWARD WT. NO, IT AT LFFT, IN FOKE- 

tinned my measurements and drawings ground, kh 1 brvonh it near thb river no 1 at right hand side 

single-handed, and as Night began to drop turtle mound is hidden hv shrub and by no. 3. 
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Deeded to have ibe game come near 
enough to have arrows take effect. By 
looking at the map. It will be seen that it 
the game turned to flee, the large drcnlar 
mound (No. 11) standing as it does at 
the opening intervening bet ween the turtle 
and the forlilication mounda, apparently 
stopped the way, and thus hindered their 

As shown by the map. ooe line of 
mouDds ruDi along the river bank, and an- 
other on tbe opposite side o( the drive. 
Most of these monnds are circular; two 
are rather small, one is large and very 
perfect, and four are somewhat smaller in 
size. There is also a bird mound with 
one wing gone, and an oblong mound. 
There are three more mounds, lying north 
of these, not sbowa in the plate, that be- 
long to this group. One of these I take to 
be another bird mouod, probably a water 
bird, and like the other bird mound, the 
wing on the west side is missing. As 
weapons are the only effigies wiih one 
projection on one side, shown in Indian 
earthworks. I have tried lo see in these, 
stone axes, but the head of the bird is 
visible, and all the other outlines, save the 
one wing. I am convinced that No. 5, at 
least, is a bird, and in conrormity with In- 
dian ideas,— for these eOigies were sup- 



posed to help them in hunting— was in- 
tended, together with tbe bird not indi- 
cated on tbe map. lo direct the game 
toward tbe spring, and into the bands of 
tbe hunter. 

To the east and north of the drive tbe 
land rises in a beautiful slope and helps in 
the perfect formation of the game-drive. 
Standing on tbe platform in the pit. and 
looking up the length of the drive, it is 
easy to slip backward 90 years, and to see, 
in imagination, shaggy buffaloes rolling 
heavily in between the mounds, and more 
timid deer with their spotted fawns, 
bounding gracefully over the turf, all 
silently urged, by the skillfully placed 
mounds, into tbe fateful drive. 

It is probable that the clans along the 
Rock were Turtles, as the turtle effigies 
appear in and near Beloit, Wisconsin, 
some 16 miles north of Rockford; yet a 
turtle effigy, on the banks of a river where 
turtles abound, is in keeping with Indian 
custom lo make mounds like the surround- 
ing birds and animals; water birds and 
animals beside the water; forest birds and 
animals in the forest; and prairie birds 
and animals on the prairies. Neither 
would these mound!' lose their significance 
as totems and divinities; for the same 
propinquity of animals and birds that led 



the Indians to imitate them in earthworks- 
would also influence tbe Indians to choose 
them for their divinities and ttaeli respec- 

There is still another meaning, I tbinfe. 
In this grouping of mouuds. If the village 
lay to the southwest, this drive served as- 
an admirable defense to the village. Tbe 
enemy that would approach with most 
rapidity would be the one that came witit 
tbe stream, and not against tbe flow. Tbe 
long mounds are all placed to face up- 
stream ; therefore a large body of warri- 
ors could lie concealed behind Ihem, while 
thev waited the approach of the hostile 
canoes, and be in tbe best possible posi- 
tion to make an attack. Then, too, the 
inner row of mounds is so placed that 
they cover the spaces between tbe river 
mounds. 

Tbe high turtle mound (t), and the big 
circular mound (11), 'uoth command a view 
fir up the river; if an enemy were sight- 
ed, a considerable force of warriors could 
creep up to the front mounds, even to the 
most northerly ones, without being seen 
from the river; or they could beat a re- 
treat, if necessary, under cover of tbe 
same protecting earthworks. 

The usual path, that always lies near 
Indian mounds, is stiU to be traced, in. 
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spots, where the bank has not been mo- 
lested. 

Only one in this group of mounds has 
ever been opened. Years ago, one of the 
circular ones (7), in which relics might be 
looked for, was cut through, but the per- 
son doing it was not experienced in mound 
exploration, so the fact that nothing was 
found is not conclusive proof that nothing 



TORTURE AMONG AMERICAN TRIBE 8 
BY WARREN K. MOOREHEAD. 

This is a gruesome subject at best, yet 
it must be considered if one would study 
our aborigines. Whether the natives prac- 
ticed torture prior to the Discovery, to the 
extent that they did after their acquaint- 
ance with the gentle and humane (?) Span- 
ish and French, is a disputed point. To- 




wns there. When the land was purchased, 
more than fifty years ago, these mounds 
were covered by hazel brush. Since then 
a grove of oak trees has sprung up. and 
fear of killing the trees, or injuring the 
shape of the mounds, has prevented the 
owners from making further investigations 
as to their contents. 

The accompanying map does not have 
the exactness of a surveyor's plate, yet it 
is sufficiently accurate to show the relative 
size and position of the mounds, and their 
skillful grouping to entrap game, and to 
defend the village. 

4«» 

Telephone Vibrations. 
The vibration of the diapbragm of a tel- 
ephone receiver is not easily measured, 
but the best calculation is said to show a 
movement of about one twenty-millionth 
of an iccb. 



day, the Indian is betcer understood, and, 
while we may not excuse his cruelties, 
yet we can appreciate what inspired them. 
The passing of the wild tribes and the 
consequent abandonment of western fron- 
tier military posts, brings to mind the 
"good old buffalo days" when adventurers 
flocked to the plains to find excitement — 
and found it. The American aborigines' 
side of our little frontier wars has never 
been told ; or at least but superficially. I 
once heard a man. who was familiar with 
Indian affairs, say that for every murder, 
raid or attack committed by Indians on 
whites from 1845 up to 1885, he could 
cite at least three instances of unprovoked 
murders, thefts, or raids of whites against 
the Indians. If any person doubts the 
statement let him investigate the subject 
— for there is no lack of printed proof. 
Even if this fail to convince him, let him 



ponder upon the following striking fact: 

During years of close contact with both 
friendly and '^hostile" tribes, the Quakers 
in the East, the Canadians in the North, 
and the Mormons in the West, have had 
no trouble. We may differ from the Mor- 
mons and have no faith in their religion, 
but that they knew better how to treat the 
"savages," no fair-minded man can deny. 
It must also be remembered that they had 
no strong government back of them to 
furnish troops; they were near no popu- 
lous centers. On the contrary, at the time 
of the Salt Lake settlement, they were 
more than 1,200 miles (excluding Mexican 
villages to the south) from civilization, 
and their country could only be reached 
by a long and perilous overland journey 
acioss plains infested with hostile tribes 
and sub-tribes. 

The torture of captives has been the 
black spot on Indian character. I do not 
attempt to explain it away, but I do hold 
that what was originally a native rite, a 
ceremonial enacted only upon certain oc- 
casions, became a general practice through 
external influences. Let us examine the 
matter somewhat carefully. 

The Sioux of the northern plains, the 
Comancbes of the southern plains, the 
Apaches of the Arizona- New Mexico (and 
western Texas, northern Mexico, etc.) 
region were noted for their cruelty towards 
captives. Up to the time of our revolu- 
tion the Iroquois were considered the most 
cruel of eastern Indians. These powerful 
tribes were, doubtless, more bloodthirsty 
than the other and numerous bands of 
natives surrounding them. The Iroquois 
suffered severely at the hands of French, 
Dutch and English colonists. Yet there 
is a little to be said in extenuation of their 
conduct. With the western tribes it is 
different. The Apaches were either hung, 
burned, or sold as slaves, and their towns 
destroyed by the early Spaniards. Conse- 
quently the Apaches became the scourge 
of the southwest The Gulf tribes first 
felt the iron hand of Spain. Then came 
the Texas Rangers carrying death and 
destruction alike into the camps of friend- 
ly and hostile Indians. As a result the 
Comanches became famous raiders ; they 
excelled as horse-theives, but their cheif 
delight was to secure the person of a 
Texas Ranger and torture him to death. 

The Sioux and their allies formed the 
strongest tribe west of the Mississippi. 
In some forty important engagements 
with national, territorial or state forces,- 
they were victorious twelve times, suffered 
defeat on seventeen occasions, and eleven 
times managed to withdraw with slight 
loss to themselves. The Sioux came in 
contact with the worst elements of civili- 
zation. From the Black Hills to the fron- 
tiers of Texas the board and- canvas cities 
were filled with gamblers, bad men, buf- 
falo hunters, outlaws and the off-scourings 
of the East. These men cared not for the 
rights of others. Of the miners and trap- 
pers so numerous in the foot hills, some 
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were quiet and peaceable, while others 
held all Indians to be hostile. Certain 
parties of emigrants crossing the plains 
fired npon any Indians met Instances 
are not wanting where strychnine was put 
in whiskey and the keg left in a camp as 
if it had been overlooked. On one occa- 
sion nineteen Indians were thus poisoned. 
Villages have been attacked by whites 
and the women and children shot down 
while endeavoring to escape. Horse- 
stealing, frauds, the issue of poor rations, 
etc and other outrages common on the 
plains in the sixties and seventies were 
instrumental in convincing the Sioux, as 
chief Red Cloud said, **that all white men 
were rascals." 

Col. Richard Dodge was for thirty-three 
years engaged in active operations against 
the Indians. His book, **Our Wild In- 
dians," is now out of print. Dodge pre- 
sents some remarkable instances of Apache 
and Comanche cruelty, and as readers of 
this journal may never have heard of them, 
I quote from his work at some length: 

**In 1868 an attack was made by a party 
of Indians on a station of the Kansas 
Pacific Railroad. The men who were on 
herd were made prisoners almost without 
resistance. The other two or three suc- 
cessfully defended their position, to the 
gpreat exasperation of the red skins, who, 
after losing several men, drew off. 

**Just at nightfall they took their prison- 
ers to a position in plain view, but beyond 
rifle range of the station, stripped them of 
their clothing, staked them to the ground, 
built a fire on the breast of each, and 
while some sat near warming themselves 
with great apparent satisfaction, the others 
indulged in a dance of rejoicing. The 
cries and groans of the unfortunate men 
could be plainly heard by their friends, 
but nothing could be done, and it was not 
until far into the night that the cessation 
of complaint proved that life was extinct. 
Next morning the Indians were gone, but 
the blackened and half- burned bodies were 
found still fastened to the ground, not 
only scalped but terribly mutilated, and 
one, being an unusually hairy man, almost 
skinned. 

"Of all the Indians, the Apaches have 
deservedly the credit of being the most 
ingeniously and relentlessly cruel. While 
yet a dependency of Spain, the present 
Mexican state of Chihuahua was well peo- 
pled. Thriving settlements and prosper- 
ous ranches occupied every stream and 
spring, and the whole country was cov- 
ered with cattle. 'While the Spanish 
power was dominant, the Apaches appear 
to have given little trouble, but taking 
advantage of the disturbances consequent 
on the revolution of 1824, they commenced 
upon the unfortunate state a series of 
■ depredations, so disastrous, that in popu- 
lation and wealth, it is now scarce *the 
shadow of its former self.' 

••Tbey destroyed property, killed cattle, 
earned off the women, killed and tortured 
the men from pure love 01 deviltry. One 



of their favorite tortures was to strip their 
unfortunate captive and bind him tightly 
to a huge cactus. 

"To this day they are regarded as a fate 
to which everything is referable, and a 
common saying in regard to a bright boy 
is: *he will make a fine man if the Apaches 
do not tie him to a cactus.' 

**Of all the horrible stories which I have 
heard of Indian cruelty, one told me by 
old Espinosa is most vivid in its ghastly 
horror. Espinosa was the most famous 
trailer and scout of the southwest. A 
Mexican, he was early captured by the 
Apaches and reared in their villages. He 
was courageous and rendered our troops 
many years of faithful service. He was 
shot while on duty carrying dispatches in 
Texas at the beginning of the Civil War. 
He had refused to surrender his messages 
and met his death heroically. 

••When he was about twenty- four years 
old, a party of Comanches (they and 
Apaches frequently raided together) from 
the same camp in which he lived, while 
on a raid into Mexico, attacked a large 
ranch. The inhabitants, being poorly 
armed, made little resistance, except a 
few men, who. getting into a courtyard, 
vigorously defended themselves with such 
weapons as came to their hands. All 
were soon dispatched, except one man, 
almost a giant in stature and strength, 
who, although armed only with an axe, 
killed one or two of his assailants and 
kept the others at bay. At last an Indian, 
getting on the wall, threw a lasso over his 
head, and, jerked off his feet, he was soon 
bound hand and foot. After the ruthless 
violation and murder of all the women, 
the children were fastened m a room, the 
ranch pillaged and set On fire in a dozen 
places. Taking with them as prisoner 
the one man who had signalized himself 
in the defense of the ranch, the Indians 
departed for their own country. 

*'On the long march the prisoner, though 
closely watched and guarded by day and 
securely bound at night, was treated with 
extreme kindness. Tbey complimeLted 
his courage in the highest terms; told him 
they intended taking him into the tribe, 
and making a great chief of him. The 
trail followed, after leaving the head of 
the Neuces River, crossed the southern 
end of the high tableland known to the 
whites as the 'staked plains.' At a water 
hole on this table-land the party halted on 
several days. Telling the prisoner that 
they wanted it for some religious cere- 
mony, they set him to digging a hole in 
the ground. Working with knife and 
hands, he, in a day or two, completed a 
pit about three feet in diameter and over 
five feet deep. Early next morning a 
rope was tied tightly about the ankles of 
the captive and wrapped spirally round 
his legs and body to the neck, binding his 
arms tightly to his sides. Rigid and im- 
movable, the man was then planted up- 
right like a post in the hole, the dirt filled 
in and tightly rammed down around him. 



When all was completed nothing but bis 
head was visible. They then scalped his 
head, cut off his lips, eyelids, nose and 
ears; danced around, mocked, taunted 
and left him. 

**On their arrival at the camp the party 
described in detail their punishment of the 
Mexican, and in all the tribe it was re- 
garded as an exquisite piece of pleasantry. 
The man would live, they said, for at 
eight days, revived at night by the cokl of 
the high Plains, to be driven mad next 
day by the hot sun beating on bis scalped 
and defenseless head, while myriads of 
flies would fiU his wounds with maggocs. 
This 'joke' gained great celebrity among 
the southern Plains tribes, and the war- 
rior who proposed it was regarded as an 
inventive genius of the first order." 

A more cruel and diabolical torture 
could not have been conceived even in the 
days of Inquisition. 

In October, 1855. Fort Davis was estab- 
lished in Texas. A detail of men sent 
out to search for timber suitable for saw- 
logs, was surrounded and cut off. The 
drummer- boy, aged twelve, was taken 
alive and conducted to the Comanche^ 
camp. As he spoke Spanish fairly well he 
was questioned by a Mexican boy captive 
as to the success of an attack upon the 
post. He told the number of troops (six 
companies of infantry) and gave details 
which proved to the Indians that an at- 
tack would result in great loss to them- 
selves. Exasperated by this information, 
they turned the lad over to their squaws. 

*' These fiends in human shape stripped 
and tied him to a tree, and for some hours 
tormented him in every way their ingenu- 
ity could devise without endangering life. 
Becoming tired of this they procured some 
fat pine knots, and splitting them into 
small splinters stuck them into the skin 
until the unfortunate boy bristled like a 
porcupine. They then set fire to the 
splinters and danced and yelled with de- 
light wben the poor boy cried and screamed 
with anguish. When the fire burned out 
they left him tied to the tree exposed 
naked to the cold of that elevated region. 
Next morning he was tied, nearly dead 
on a horse, and carried with the party, 
but after going about ten miles was found 
to be dead." 

These Comanches and Apaches were 
thoroughly skilled in methods of torture. 
The descendants of these same cruel old 
warriors are today at Carlisle and Hamp- 
ton. They have "taken the white man's 
road" and accepted modem conditions, 
and think of war no more. Each year 
sees a larger percentage of mixed bloods 
among the tribes. Of those that are in- 
creasing— i. e., the steady increase of full 
bloods — the Navajoes may be cited. As a 
race, however, the Indian is not holding 
his own. He is a fit subject for the edu- 
cator and the philanthropist, for the true 
ethnologist is interested in the Indian of 
long ago and not in the humble govern- 
ment wards of to day. 
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A WONDBBFUL SQUARE. 
BY L. S. FRIERSON. 

A magic square is made by arranging 
numbers in arithmetical sequence in the 
cells of a square, so that the sum of every 
column, whether vertical, horizontal, or 
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diagonal, will be the same. To do this, 
appears to the uninitiated an impossible 
feat. However, the case of a square of 4, 
(as in Fig. 1) has no less than 878 different 
solutions. Yet, to place the numbers in 
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FIG. 2. 

their cells at haphazard, the chances that 
a magic square will be produced is only 
one out of 5,498,042,606. 

The magic square shown in Fig. 2 is a 
very remarkable combination of figures. 
First, it is a complete magic square, the 
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sum of any column being 369. In the sec- 
ond place it can be resolved into nine 
smaller squares of nine cells each, separ- 
ated by double lines. Each of these small 
squares is itself a perfect magic square, as 
may be proved by inspection. Third, if a 
small square be made of the numbers com- 
posing the ends of the four columns inter- 
secting the centre of tbe large square, and 
placing in the centre, the central figure of 
the large square, the. remarkable square. 



Pig. 3, will be produced, itself a magic 
square. Fourth, if a small square of nine 
cells be filled with one number out of each 
of the nine small squares, employing the 
numbers bearing the same relative posi- 
tion, the resulting square will be magic 
square. For example: Fig. 4 is made up 
of the central number of each of the small 
squares. Any set of homologous numbers 
will produce a magic square. 

Finally, not only will the vertical, hori- 
zontal and diagonal columns add up the 
same, but many other combinations of 
nine consecutive numbers will also add up 
this magic result. For example: begin- 
ning with the lower left corner number 31, 
proceed diagonally upward three numbers 
to 33. Thence proceed to the right ending 
with the number 15, or from 31 through 
33, proceed vertically upward ending with 
69. Again k)eginning with 31 proceed 
through 33, thence (through 80) diagonally 
downwards and to the right to 74, thence 
to II. All of these combinations of nine 
consecutive figures will yield the same 
sum. No less than 21 such combinations 
may be made having the number 31 as a 
beginning and ending with 13, 11, 15, 47, 

51. 53. 69. 71. 66. 

The very remarkable properties of this 
peculiar square may be noted by com- 
paring it with an ordinary square of the 
same size, i. e. 9 Tbe ordinary square 
will have 20 columns yielding the same 
result, whereas this wonderful square will 
yield no less than 120, and possibly more. 

FIB8T FOBSIIiS. 
BY ARTHUR M. EDWARDS, M.D. 

Away down in the oldest rocks there 
comes a place where the first sedimentary 
strata begin, that is to say, where the 
rocks that were formed as deposits from 
water began. And this was upon the 
shore of the oldest sea. At that time 
algea, low plants and attached animals 
most likely lived. And their remains, as 
fossils, must be looked for there. Ani- 
mals, it is true, have been found, and per- 
haps plants likewise. 

And what are these so-called fossils? 
Fossils are the ancient remains of animals 
and vegetables which are dug up out of 
the earth, not minerals, such as rocks 
themselves, although minerals were called 
fossils also not long ago. A dead dog or 
tree may be fossils when buried in the 
earth and subsequently dug up. But fos- 
sils in the scientific use of the term, denote 
the remains of ancient animals and vege- 
tables, not necessarily extinct. For we 
shall see how animals and vegetables ex- 
isted with just the same characteristics 
long ago. In fact we find the shells of 
Diatoms which lived in the time of the 
oldest rocks, long, long ago, .even in tbe 
Lower Silurian, and cannot be distin- 
guisbed from those which are now living 
in every pool by the roadside. This 
shows, also, that "species," as they are 
called, live on and do live on. We shall 
consider soon whether '*species" exist at all. 



The etymology is fossilt's, anything 
that may be dug out of the earth. But 
the traces of the existence of any l>ody, 
whether animal or vegetable, which has 
been buried in the earth by natural causes, 
is a fossil. Even tbe cast of a fossil shell 
made by mud or clay, hardened, as we 
find it, is deemed a fossil. So that the 
casts of footprints which are common in 
the red sandstone of the Connecticut val- 
ley or less common near Newark, N. J., 
are also fossils. And trees in the shape of 
buried logs, which turned up in quantities 
where they made a park, the Branch 
Brook Park, in Newaric, although seeming 
more recent and containing some wood, 
changed to peat,— these were also fossils. 
In the early part of the sixteenth cen- 
tury fossils were supposed by some Ital- 
ians to have been formed in the hills by 
tbe action of the stars, but how formed 
they do not say, — whether it rained down 
fossils, so that they may have been part of 
the stars themselves. This is tbe view 
which, prior to 1579. the celebrated painter, 
Leonardo de Vinci, combatted. Thei> 
the hypothesis arose of a plastic force, or,, 
according to Andrea MattioH, a fatty mat* 
ter capable of fashioning stones into or- 
ganic forms. But the hypothesis which 
held its place longer than any other, and 
is not yet extinct among the uneducated, 
is that they were relics of the Mosaic 
deluge. In fact, strata are fossiliferous, 
that is to say, contain the remains of ani- 
mals and vegetables, as far back as we 
can trace them. Under that are supposed 
to be rocks which are fused by beat. 
Supposed, we say, for first -formed rocks 
have not been found anywhere. 

Microscopic fossils are tbe remains of 
animals and vegetables, to examine which 
it becomes necessary to use a magnifier, a 
microscope in short, to see the form. Now 
one of the microscopic forms is called 
Polycystina, so called from the Greek 
fiolus, many, and kustis^ a bladder. Poly- 
cystina are what are called a sub-order of 
the Radiolaria, which are named from the 
Latin radius^ a ray. Radiolaria have 
the parts arranged in rays around the 
centre. They are microscopic things it 
must be remembered. They look like 
glass balls, or very much like ivory balls 
which the Chinese make, and which are 
so common in our museums, Tbe Poly- 
cystina are very common in the deep sea* 
bottom, which is brought up by the sound-^ 
ing line now, and are also common in the 
fossil state in some clayey, rock or hardened 
clay which is known to geologists as the 
Miocene Tertiary infusorial earth, found 
in the island of Barbadoes, Trinidad, and 
Cuba, and elsewhere in the West Indies. 
It is also found at Richmond and Peters- 
burg in the state of Virginia, and at Mon- 
terey and elsewhere in California. So 
they are called microscopic fossils because 
they are best seen when using a magnifier 
to see them. 

But to understand what I am going to 
say it will be necessary to go somewhat 
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into geology. In the beginning let us im- 
agine an island that is nnhabitated by 
animals or vegetables, that is to say one 
that is thrust up from the bottom of the 
sea, pushed up by volcanic action or other- 
wise. The rock of this island is raised up, 
and is made of constituents which have 
been melted and cooled again. And as it 
is the first rock that appears we would call 
it primary, but that name has been appro- 
priated for the next rock to appear, as we 
will show. It is volcanic and fused, and 
80 is the bottom rock that geologists are 
looking* for. but have not as yet found. 
At any rate it stands for some time, years, 
perhaps ages; we cannot telL 

At last it breaks down, and this is by 
the wear of the water dashing and break- 
ing against it, and by the rain falling and 
by the atmosphere wearing it down. So 
it forms at first gravel, then sand, and 
then, as the particles become smaller, 
mud and dust Or at least the particles 
are mud by mixing with the water. Or 
even in some cases it appears as clay. 
This is where the action is upon rock that 
has aluminum compounds in it, and alu- 
minum is extremely common in the rocks 
thus erupted. The gravel, sand, mud and 
clay are thus deposited on the lowermost 
parts of the island, that is to say on tbe 
shore where it appears on the margin of 
the sea. 

In time, by the evaporation of the water, 
the mud and clay becomes consolidated 
into a hard substance which is called shale, 
or even the sand also become what is 
known as sandstone. This is by the dis- 
solving of some of the silica by water and 
precipitating it again tocement the grains. 
Where there is lime it becomes limestone. 
By pressure it becomes heated, and it is 
different, not chemically, but morpho- 
logically. It is then said to be metamor- 
phosed. The name comes from the Greek 
metamorphosis, meaning a transformation 
so that tbe rock formed is changed in out- 
ward appearance, not chemically. The 
particles arrange themselves differently. 
Thus what is known as gneiss is formed. 
Granite is also formed. 

Animals that live in the ocean, dying, 
leave their remains there in the mud. sand 
and gravel of the shore, which turning to 
stone enclosed them, and thus they be- 
came fossils, afterward excavated. Their 
skeleton being calcium carbonate, called 
carbonate of lime, or calcium phosphate, 
called phosphate of lime, is sometimes re- 
placed by silicon dioxide, called quartz. 
Sometimes the flesh and its compounds 
are changed into what is known as graph- 
ite, which is carbon in another form, only 
harder and crystalline. 

So the rocks go on accumulating through 
what is known to geologists as primary, 
secondary, tertiary and quaternary ages. 
How long these took in depositing it is 
impossible to ascertain, as those best ac- 
quainted with circumstances of the case 
differ. Remember, however, it was long, 
very long time that the first or primary 



rocks took in accumulating. The animals 
and vegetables that appeared then are 
changed for other forms now. Some ani- 
mals and some vegetables, and some or- 
ganizations which are neither animal nor 
vegetable, distinctly, existed then and 
exist now. Their skeletons are exactly 
the same in the oldest rock as are seen 
now. Among these oldest rocks are what 
are known as Archean, named by Dana, 
and tbe oldest Archean is the Laurentian, 
so called by Sir William Logan, the gov- 
ernment geologist of Canada. This Laur- 
entian was so called from the St. Law- 
rence, along which they are exposed. 

For a long time the oldest fossils were 
such as were found in newer rocks than 
the Laurentian. Then Logan found a 
thing which he supposed to be a fossil in 
the Laurentian rocks of Canada. Interest 
was immediately excited among geolo- 
gists everywhere. He sent it to Sir Wil- 
liam Dawson, who examined it and saw 
it was a fossil and named it Eozoon Cana- 
dense, meaning the earliest animal in 
Canada. Dr. Carpenter, the celebrated 
English microscopist, confirmed the dis- 
covery. Geologists were truly excited. 
Most of them examined the rocks and con- 
firmed the findings of Dr. Dawson, but 
two said they could not assent, and ac- 
counted for the peculiar appearance by 
saying it was formed by crystallization 
and it was not a fossil at all. 

The lowest animals, as they are called, 
are massc^s of jelly-like organism, proto- 
plasm, or sarcode. They have not de- 
cided animal nor vegetable characteristics, 
but have characteristics midway between. 
The protoplasm forms a mass of jelly-like 
substance without any skin or limiting 
membranes at all, and is without any 
structure that can be viewed by any power 
of the microscope. An example is an 
Amceba, as it is called. And this amoeba 
moves about by thrusting out portions of 
its body and drawing them in again. It 
feeds by covering the thing that it feeds 
on and thus forms for itself a seeming 
stomach; this is the whole life of the 
amoeba. 

Some of the amcebaOike are naked, 
some secrete a skeleton of silicon dioxide 
— commonly termed quartz or silex, — and 
some secrete carbonate of lime. Now the 
Eozoon canadense was one that had a 
skeleton of carbonate of lime. The jelly- 
like protoplasm of the animal itself is re- 
moved in the fossil and replaced by a 
mineral of a light green color. So the 
white of the fossil represents the carbon- 
ate of lime, the skeleton, and the light 
green, the serpentine as it is called, tbe 
protoplasm. It can be seen why the Eo- 
zoon is so important, for in it we have tbe 
earliest animal known to have existed. 
Foraminifera are also found and Eozoon 
seems to be a giant Foraminifer. 

Fossil wood, although not so old as the 
Eozoon, is of great interest. Often the 
wood structure has been little changed, 
but is darker than ordinary. Some is 



changing into coal. Hard coal, as it is 
called, anthracite, is mostly derived from 
plants, not wood, or has lost its organic 
traces, so there is rarely any woody fibre 
to be revealed. But soft coal and peat 
show logs of wood preserved. 
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NEW SUPBBHJBATINO BOILBB. 

Many valuable and wonderful results 
can be obtained through the use of super- 
heated steam. Superheated steam is an 
exceptionally hard Uiing to produce. The 
problem is a diflicult one. Any vessel 
containing steam alone and exposed to a 
hot fire will rapidly bum out. If the 
steam contained be under pressure tbe re- 
sult would naturally be disastrous. 

Steam cannot be superheated while it is 
in contact with water. It will, then, be 
seen that the inventor, trying to solve the 
problem of producing superheated steam 
is between the horns of a dilemma. If be 
endeavors to protect his boiler with water 
be cannot superheat bis steam ; if he en- 
deavors to superheat the steam be burns 
out his boiler. 

The superheaters which are now used 
are placed far away from the fire, where 
the gases of combustion can only reach 
them after these have been greatly cooled 
by contact with the regular beating sur- 
face of the boiler. As they are applied 
they are comparatively small affairs, equal- 
ing only about one-tenth of the beating 
surface of tbe boiler. Their action is by 
no means constant nor reliable. Notwith- 
standing these disadvantages the use of 
superheated steam has proven to contain 
such elements of economy as to make its 
more extended use extremely desirable. 
Engineers who are experts in tbe matter 
of steam production and use declare that, 
by superheating, a very considerable por- 
tion of the great losses now sustained in 
the use of steam and tbe steam engine 
may be avoided. 

The newly invented boiler, the descrip- 
tion of whicn we take from the Electrical 
Age, it is asserted by the inventor will not 
only produce superheated steam in abun- 
dance, but will also enable the users to 
take advantage of several new principles 
for the encouragement of evaporation 
which are now entirely unknown to those 
engaged in the present way of steam 
making. It is asserted that crude tests 
have already been made with a boiler of 
the new design, working side by side 
with one of an older type, and that these 
tests have shown absolutely satisfactory 
results. 

This invention, the inventor states, turns 
the entire boiler into a superheater. The 
fire heats the steam direct instead of the 
water; the water merely serves as a reser- 
voir for tbe further supply of steam as tbe 
latter is uped, and to cool tbe steam to a 
certain degree and to counteract the ten- 
dency of the fire to burn out the vessel 
containing the steam. 

The principle upon which this new 
boiler is designed is very simple. It is 
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based upon tbe fact that, if tbe steam to 
be superheated be spread In a thin body 
ioimediately bebiod a plate upon wbicb 
the Bre acts, and that if jnst back of tbis 
thiolstream of steam there is placed a 
body [of heat conductiDg material, that 
tfals last-mentioDed body would carry 
away sucb surplus heat as it was not de- 
sired to impart to tbe steam itself, tbus 
imparting to the steam tbe degree of 
superheat desired, white at the same time 
protecting tbe tieating- plate from being 
burned oat 

If we*take a tube, say 3 iocbea In dia- 
meter, and place within it another tube 
*/i inches in diameter, there wonld be 
left 'a space one-eigblh inch across all 
around between the two tubes. If, now. 
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heat tbe steam at all. On the other hand, 
it baa been calculated that, if tbe steam 
space were one inch across, then the 
water would practically lose its effect, and 
tbe vessel holding tbe steam would be 
baraed out 

In the accompanying illustration the in- 
vention is shov-n as It might be applied to 
an ordinary Babcock & Wilcox boiler. 
Here it will be seen that tbe two ends of 
tbe inner tabes are connected with tbe 
water io tbe steam drum. The steam 
space between tbe two tubes is connected 
with the steam space of the steam drum. 
The pressnre on tbe inner tube is tbe 
same upon either aide of it, aiid .it there- 
fore baa no strain to sustain Tbis tnbe 
can be made almost as thin as tissue 
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\r« lay tbis double tuba down at an angle, 
and at tbe lower end so connect Its two 
parts as to allow water to enter the inner 
tube and to allow steam to enter the space 
between tbe two tubes, then we have the 
characteristic feature of tbe new Mtsko 
boiler. I 

In this way tbe water is steam- jacketed. 
If we expose this tube and its contents to 
the action of a hot fire, maiutaiolng the 
angle at which the labt lies, tbe lire will 
heat tbe steam and the water of tbe inner 
tube will cool !t. Tbe outer tube, it is as- 
serted, can never burn onl tjecause it can 
never became hot enough. As fast as the 
heat goes into the steam the water of the 
inner tube absorbs it. Tbe water of tbe 
inner lube becomes heated and ready to 
provide a new supply of steam to be 
superheated as rapidly as that steam 
which has already been superheated is 
drawn away for use in tbe engine. 

The amount of superheat which would 
be given to the steam Id such an appa- 
ratus would depend entirely upon the 
distance between tbe inner and the outer 
tubes. Tbe narrower this space tbe 
greater would be the counteracting effect 
of the water in tbe inner tube and the less 
the superheating. It has been calculated 
that, if this space were reduced to tbe one- 
one-thousaadth part of an Inch, tbe coun- 
teracting effect of tbe water would be so 
great that it would be impossible to super- 



paper. Tbe cooling effect which would be 
attained by tbe use of a very thin tube, 
would allow for making of tbe steam space 
larger than it could otherwise be. This 
would allow of a superheating of a greater 
amount of steam in a given time. 



Frehlatoiio Belles In Burma. 

To the Zoologist, Mr. R. C. J. Swinhoe 
contributes some important notes on pre- 
historic man in Burma. It will be remem- 
bered that in 1B94 Dr. P. Noetllng an- 
nounced in tbe Records of tbe Geological 
Survey of India the discovery in a bed of 
ferruginous conglomerate at the oilfields 
of Venangyouag of worked flints in asso- 
ciation with tbe remains of Hipparion an- 
tllopinus and Rhinoceros perlttensis, thus 
earring back the existence of man in that 
country to tbe older Pliocene or Upper 
Miocene. 

A year later Mr. R D. Oldham ex- 
pressed the opinion that, in tbe first place 
tbe flints are not confined to the fenugi- 
noas conglomerate, and, secondly, that 
they are not chipped by man. As the re- 
sult of a recent visit to the locality, Mr. 
Swinhoe confirms Dr. Noetling's view that 
the chipped flints, and likewise certain 
facetted bones, arc tbe works of men's 
bands; but, on the other hand, he regards 
tbem as of Paleolithic age. tbe place 
where they were found being appaiently 
a workshop of that period. 



Translated or condensed for Fopulak 
Science News. 

Poison of Non-Venomous Serpents. — 
Messrs. Alcock and Rogers have made 
extensive researches on the toxicity of tb« 
saliva of serpents not hitherto considered 
poisonous, such as various colubers, and 
lind that it Is really very toxic. It bad 
been found that one, supposed to be inof- 
fensive — the Xenodon severus, of tbe 
United States,— had a poisonous bite. 
The investigators' report is No. 465, Proc. 
Royal Soc., London. 

Health for Makriagb in Spain —At 
Madrid the Minister of Justice has.recom- 
mended that a certificate of health shall 
be required before license to be married; 
80 reports La Semaine Medicale. It Is 
the first time that a European govern- 
ment odScial has made a pronouncement 
on tbis highly important subject, aaya the 
Revue Scientifiqne. 

Meerschaum Mines. — About live thous- 
and Kurds and Persians are employed in 
mining tbis precious earth in Turkey. It 
is found in a red argillaceous earth, at a 
depth varying from a few feet to over a 
bundled, and occurs as irregular kidney- 
shaped masses, of «lies from a nut to an 
apple. It is cleaned by an army of work- 
ers, classified, and sent away enveloped in 
cotton wadding. 

SiiicuM A Compound.— Th. Gross, in 
the Elektrochemische Zeitschrift, gives 
bis experiment of subjecting "pure sillcl- 
um,"witb caustic potash as solvent, to a 
long' continued electric current in a silver 
crucible. The quantity of pure sillcium 
recovered was less than the original 
weight. Tbe residue, after chemical treat- 
ment, yielded a gray metallic substance 
similar to selenium. Tbe expeiiment 
needs confirmation. 

Expedient of Snails. — In tbe Canton 
de Vaud. a snail cultivator put a horizon- 
tal roofing strip, edged with sharp barbs, 
along tbe top of the enclosing fence. Tbe 
snails (Helix pomatla) could not escape 
over tbe fence until one or more of tbem 
arranged themselves alongside the barbs 
as steptones for the others to surmount 
the barbs. 

Vaccination Antagonizinc Wijoopino 
Couch. — Some Italian physicians had no- 
ticed the prophylactic effect. Dr. Dietric, 
in Algeria, as reported in Medicine Mod- 
erne, has made extended observations 
with results enumerated. His conclusion 
Is that vaccination does have a curative 
effect on the cough, and moreover confers 
a degree of immunity against that disease. 

Seasickness Alleviated. — The Gazette 
Medicale reports the experience of M. 
Baudouin, who was very subject to sea- 
sickness. Adopting a medical suggestion 
in regard to position in the ansstbetic use 
of chloroform, be rested in an inclined 
position at a considerable slope and found 
relief from tbe nausea. 
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[Uli*] by A. C Biitll]. 

Ccnmlte occurs in distinct simple crys- 
tals, in contact and penetrating twins, and 
in bnocbea of tbin blades. Floe speci- 
mens ot transpaient crystals loose, or on a 
matrix, are rare and costly. Some large 
transparent crystal* were fonnd at the 



color it Is white, gray and black, and is mesolite of Table Mountain was called 
sometimes tinged witb blue or green by and labelled tbomsonlte. llesoltte is one 
salts of copper. It Is a very brittle of the few fibrous minerals which it m 



mineral and bas a pearly lustre. 



necessary to seal in glass covered boxe& 



Phoenlxville and Perkiomen mines, and 
some of these are prised by their owners 
as among the cbiefest of tbeir minerals 
from Pennsylvania. Large masses of 
thia-bladed cystals occur in some of the 
mines of Leadville, Col, at Flagstaff, 
Utah, and in Pima Co., Arisona, in masses 
np to 60 pounds in weight. Magnificent 
groups of retlcnlated crystals occur at the 
Broken Hill Mines, New South Wales, 
one group of which is shown in the en- 
graving, and which was sold for fifteen 
dollars. Ceruasite is (he best known and 
most beautiful of the many minerals 
fonnd at the Broken Hill Mines. Some of 



Mesolite is composed of hydrous silicate 
of aluminuoi, calcium and sodium, and is 
intermediate between natrolite and scole- 
cite in the xeolite group. It occursabund- 
antly in tbe amygdalolds of Table Moun- 
tain, Golden, Colorado, in very delicate 
bunches of long slender tiair-like f^berG, 
white in color, and wben matted, resem- 
bles cotton wool. Sometimes tbe fibers 



CEHUSSITK, BROKE> 

the groups have angleslte crystals scat- 
tered over them, or completely coating 

Cerussite is a carbonate of lead, and is 
one of the common ores of tbat metal. In 
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are so arranged as to appear like fragile 
gauze or cobweb-lilie meinbianes. In 
other types the fibers are distinct and sep- 
arate, and form delicate brusbts with 
parallel bristles. For some yi-a rs tbe 



Rock CryslaL— Objects made of rock 
crystal are always attractive, and if tliey 
are highly wrought, the art and labor in- 
volved makes them appeal to any one. 
In one of tbe large jewelry shops in Sew 
Yorlt there is now displayed a Kceat varie- 
ty of objects made of toch crystal, cut 
engraved and polished, and so mounted 
on carved wood or metal bases as to set 
them off in the best manner. A novelty 
is in tbe form of a plain tumbler, not hol- 
lowed out, and so beautifully polished Is 
the clear quartz as to appear as if 61hd 
with limpid water. Another represents 1 
vase with a small bole bored near tbe 
edge In wbich is the stem of a rose witb 
the flower hanging over the edge. hai%i 
crystal balls, plain and faceted are showt 
in profusion. These objects are as costlf 
as they are beautiful. 

Moooitoae. — A new form of this mincrsl 
bas been found near Bakersville, N. C 
It Is a white or gray oligoclase, t^Bnspt^ 
ent or translucent, and remarkable becanse, 
parallel to tbe cleavage plane, theie an 
crystals of red goethite, unusually brilliiiii 
by reflected light, so that in one poaiios 
tbe stone has the appearance of mooo- 
stone, and in another that of suD&tone. 

Catlfaille— This material is not a defioitt 
mineral species, and is classed with ibc 
clays. It is an earthy hydrous aluminooi 
silicate and occurs In beds of considenblc 
exteat In Pipestone County, Minneictt. 
It was named after George Catlin. a cde- 
brated writer on the North American Id- 
dians. The Indians come from all paits 
of the country to obtain this material iron 
which lomakepipes— hence the cuEOQHXet 
name, "pipeatone," The governmeot hn 
set apart the pipestone region as a peno*- 
nent reservation to secure for the Indiu! 
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of all tribes, absolute control of this ven* 
•erated spot, and it is now difficult to ob- 
tain specimens of large size. 

Amber* —Several large pieces of amber 
have recently been brought up out of the 
■sea in nets by fishermen off the coast of 
York, England. One lump weighed over 
two pounds. 

Amber in mineralogy is known as suc- 
cinite, and is distinguished from other 
fossil resins chiefly by the 5 to 8 per cent, 
of succinic acid it contains. Amber occurs 
•abundantly along the coast of the Baltic 
Sea and sparingly on the east coast of 
England. In the Royal Museum at Ber- 
lin there is a mass of amber weighing 18 
' pounds. Amber and similar fossil resins 
are of vegetable origin, altered by fossili- 
zation. 

Iron* — The Mesabi iron districts lie in 
that part of Minnesota which is northwest 
of Lake Superior. Mesabi is the Chippe- 
wa Indian name for giant. The develop- 
ment of the Mesabi or Giant Range has 
l^en marvellous. In 1890 iron ore was 
found just north of what is known as the 
Mountain Iron Mines; in 1892, 4.245 long 
tons of iron ore were shipped, and in 1901, 
-9.004,890 tons; the total for 10 years have 
been 40,404,967 long tons. The Mesabi 
ores range in texture from large crystal- 
line masses to fine soft dirt, which runs 
like sand between the fingers. The esti- 
mated quantity of ore in sight that con- 
tains 58 per cent, of metallic iron is 500,- 
000 000 tons. 

Opal. — There is found at Puerto Prin- 
cipe, Cuba, a moss opal which has some 
resemblance to the moss agate of Wyom- 
ing. The moss is of a yellowish-brown 
color and is well distributed through 
pieces of opal varying in size from a wal- 
nut up to four inches across. The opal is 
translucent to opaque, in color yellowish 
to opal white. The mineral has no gem 
value, but makes a handsome and inter- 
esting cabinet specimen. 

Aafhradte CoaL — That there is a limit to 
the supply of anthracite in this country is 
recognized by all authorities. The extent 
of the anthracite field is but 3,300 square 
miles. Ic is located in the state of Penn- 
sylvania, and, broadly speaking, is bound- 
ed on the west by the Susquehanna River, 
on the north by the north branch of the 
same river, on the east by the Delaware 
and Lehigh rivers, these three rivers form- 
ing the drainage outlet for the region. 
The valleys containing the deposits gener- 
ally run from north to south. The great 
est length of any of these valleys is 120 
miles, while the width is perhaps thirty 
miles. 

According to Lesley, these beds of an- 
thracite coal were originally bituminous in 
character, and were deposited at the same 
time as the bituminous coal of western 
and central Pennsylvania, and were sub- 
sequently changed to their anthracite 
character by some process of metamor- 



phism. The original contents of the ian- 
thracite coal deposits have been estimated 
to be 19,507,872,325 tons. The annual 
capacity of the mines is estimated to be 
67,000,000, while the market will take less 
than 50.000.000 tons. It is estimated that 
there is $700,000,000 invested in the an- 
thracite industry, with an annual profit of 
from $85,000,000 to $100,000,000, added to 
by freight traffic net earnings of $40,000,- 
000 a year. 

The Septlo Tank. 

More particulars on this subject are as 
follows: It consists of conducting sewage 
into large closed tanks capable of holding 
one day*s sewage. The tanks are covered 
with concrete arches carried by brick piers 
and levelled over with soiL They are de- 
signed to promote growth of liquefying 
organisms present in the sewage, by whose 
action the organic solids are broken down 
into simpler substances which can be 
dealt with by filtration. The flow through 
the tanks is uniform and continuous, inlet 
and outlet being submerged so as to mini- 
mize the disturbances of contents of tank 
by incoming and outgoing streams, and to 
prevent admission of air or exit of gases 
into sewers. It is claimed that practically 
the whole of the organic matter in sus- 
pension is by this means rendered entire- 
ly liquid. 

In the experimental tanks at Exeter, 
England, it was found during the first few 
months there was an increase in the depth 
of deposit in the tank at the rate of i inch 
per month ; but after this, when the sludge 
has accumulated to a certain extent, the 
bacteria eat it away as fast as it is formed. 
In addition to layer of sludge at bottom of 
tank, a scum 3 or 4 inches thick forms at 
top, and flakes of organic matter fall from 
surface scum to bottom of tank. At bot- 
tom decomposition is going on, bubbles of 
gas are carried out from fermenting mass 
at top of tank, and thus many millions of 
bacteria are continually falling with or- 
ganic matter from scum to bottom of tank. 
Bubbles of gas keep ascending to top, and 
carry with them other colonies of bacteria. 
The whole mass is constantly interchang- 
ing. 

Road stuff not dissolved by bacteria. 
Mineral matter in Exeter sewage 10 parts. 
At Exeter the intention is to let this mat- 
ter subside in three grit chambers, each 
15 feet square and 15 feet deep. After 
the sewage has passed through septic tank 
it is subsequently filtered through bio- 
logical nitrifying filters, just as the tank 
effluent from a precipitating tank is filter- 
ed. Mr. Perkins, public analyst of Ex- 
eter, says the average effluent from the 
septic tank collected throughout twiBty- 
four hours yielded 066 part of albumiia»id 
ammonia in per 100.000, while the raw 
sewage contained 1.2 parts, the punfica- 
tion effected being nearly 50 per cent. 

The system is * applicable to anything, 
from a city to a villa residence, is simple 
in construction, and the working expenses 



are small. There are about 200 installa- 
tions, large and small, in England. The 
effluent is quite clear and free from smell, 
and may be discharged into a tidal or 
other river without the smallest apparent 
nuisance. 
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A Lens Bevolutionlzlng Photography f 

The * liquid lens'' has not come to 
America as yet, but from all accounts it is 
revolutionizing photography abroad, mak- 
ing possible achievements in rapid work 
that hitherto have been thought to be out 
of the question. In fact, the new develop- 
ment in photographic art is being hailed 
as no less a wonder than the Rontgen 
rays. 

For, by using a certain oil between the 
parts of a rectilinear lens, the refraction is 
so increased that instantaneous photo- 
graphs may be made in the ordinary light 
of a theater. This is but one of the 
photographic feats possible. Another is 
to take a photograph at midnight on a 
pitch-black night with no apparent light 
in fifteen minutes. A third is to make a 
photograph at midnight, with a fair moon, 
with one minute's exposure. 

Other tested possibilities of this new 
lens are no less extraordinary. A photo- 
graph may be taken in a theater, the foot- 
lights only being used, in a quarter second 
of exposure. In an ordinary room, with 
an exposure of but five seconds, a photo- 
graph may be made, with an illumination 
of but forty eight candle-power. 

Never before in photographic history 
has there been a lens so extremely rapid 
as this. 

To the ordinary amateur photographer it 
will all seem to be fiction, but it is none the 
less an undoubted scientific fact. The 
liquid lens is an English invention, the 
device of Dr. Edward F. Grun, of Bright- 
on, England, who has been working on it 
for several years, and was led to the ex- 
periments that have resulted in its per- 
fection through his work with the micro- 
scope. 

Dr. Grun's early experiments were made 
with the idea of being able to photograph 
stage performances at night. He found 
that the fastest lens he could get was not 
quick enough to photograph a play in 
action ; that there must be a halt for an 
instant, posing the figures and losing the 
time effect, or else the picture would show 
movement and blur, thus interfering with 
the natural effect. 

A speedier lens became necessary, and 
finally Dr. Grun devised it, discovering an 
oil which, placed between the glasses of 
the combinations of the lens (and not in 
the air-spaces, as first tried), shortened 
the focus materially. Wbe t this oil is the 
inventor will not say. Its success, how- 
ever, has been proved by many extremely 
fine photographs that the doctor has made, 
it works at a very large aperture and is 
thoroughly practical, though in actual 
operation it can only be used for small 
plates. 
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PUBLI8HBB8' ANNODNOBMBNT. 
On and after January, 1903. the sub- 
scription price of Popular Science News 
will be $(.50, instead of $2.00 or $1.60 
when paid in advance. The main reason 
for making this change is to prevent tbe 
confusion that has arisen on many occa- 
sions owing to the two prices While the 
subscription price will be slightly cheaper, 
it must not be understood that the high 
standard of excellence will in any way be 
impaired; on the contrary, both from a 
mechanical and editorial standpoint, tbe 
features planned for Vol. XXXVII will 
surpass those of previous years. 
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PHILANTHROPY AND SCHOOLS. 

This IS the age of philanthropy. The 
spirit of giving is abroad in the land. 
Possibly it may be accounted for by the 
vast increase in our material wealth, and 
people give because they have more to 
give. Or it may be that the wealthy real- 
ise better than they once did tbe responsi- 
bility of riches, and from a higher moral 
and intellectual plane look upon them* 
selves as tbe stewards of the wealth other 
men have helped them to create. 

Be tbat as it may, tbe fact is that the 
gifts and bequests to our colleges and 
higher institutions of learning, amounts in 
the aggregate to millions each year. To 
this must be added tbe additional millions 
that are bestowed upon hospitils, churches, 
libraries and art galleries. All these are 
worthy objects of philanthrophy, and no 
right thinking man will for a moment be- 
grudge them tbe support they receive and 
to which they are entitled. However, let 
us stop for a moment to analyze the situ- 
ation. The hospitals and churches are 
for the people at large ; but the colleges, 
librurits and art galleries are for those 
only who have had early advantages. The 
mass of our people know them, if they 



know them at alt as great buildings whose 
interior is to them uncongenial, and whose 
architectural beauty is often beyond their 
comprehension. 

In this country in particnlar a general 
dissemination of knowledge is necessary ; 
it is vital. The very foundations of our 
commonwealth rests upon the universal 
education of the 3'oung, and yet every 
year in our cities, tbe children are turned 
away from school for lack of accommoda- 
tions, or are allowed to attend but half a 
day, in order tbat their place may be 
taken by others. 

It may be urged tbat this is a political 
question, and that it is within the power 
of the people themselves to remedy this 
lack of room. True, the same might be 
said of the hospitals or any other of our 
institutions; they are all public questions; 
and still if some are worthy objects upon 
which tbe philanthropist may bestow his 
bounty, why not school buildings for the 
children ? 

What a splendid opportunity is here 
offered! In some localities the children 
live in crowded tenements and they must 
need attend overcrowded schools, and it is 
no wonder their ideas are often cramped 
and narrow. What a boon it might be fo 
them if. when they entered their school, 
there at least they might partake of the 
sense of comfort, cleanliness, beauty and 
room. 

By far the larger portion of our popula- 
tion enter upcn their life work as gradu- 
ates of the public schools. What better 
field is there then for him who would so 
spend his means as best to help his fellow 
man, than to provide increased facilities 
for the children of tbe public school ? For 
upon their wisdom, some day, must de- 
pend the solution of the problems that 
confront the race. Problems which can 
and will be solved. 
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THB HBAVBNS FOB DBCBMBER. 
BY PROF. MALCOLM McNEILL. 

The Constellations.— The brilliant 
groups which form the most prominent 
features of the starry heavens during the 
winter months, are beginning to show 
themselves above the eastern horizon in 
the evening, although several of them are 
still low down, and consequently not very 
conspicuous at nine o'clock, the time for 
which this description is made out. Taurus 
is high up toward the zenith, Gemini is in 
the east, Orion is rather low in the south- 
east, Canis Minor is low down in the east, 
and Canis Major with Sirius is just rising 
in the southeast. Perseus is near the 
zenith in the northeast and Auriga lies be- 
low it. Cetus is low down on the Fouthern 
meridian. Andromeda is just west of the 
meridian with Pegasus below reaching 
nearly to the west horizon. Cassiopeia 
is west of the meridian between zenith 
and pole while Cygnus and Lyra are low 
down near the northwest horizon. Ursa 
Major is below the pole low down in the 
northeast. 



Phases of tbe Moon, Eastern time: 
First Quarter. Dec. 8, i h. 26 na. a m. 
Full Moon, " 14, 10 h. 47 m. p.m. 

Last Quarter, *' 21, 3 fa. o m. p m. 
New Moon. *' 29, 4h. 25 m. p.m. 

Tbe winter solstice, the time at which 
the sun reaches its greatest soutbem dec- 
lination and winter begins, occurs Dec 
22. about I p.m., eastern time. 

Mercury is a morning star until Dec. 12. 
when it passes superior conjunction with 
the sun and becomes an evening star, but 
never during the month is it far enoagb 
away from the sun to be seen with the 
naked eye. Toward tbe close of the mooth 
it is at nearly its farthest southern decli- 
nation, and sets about three-quarters of 
an hour after sunset This is rather too 
short an interval to allow it to be seen. 
It will be easily seen as an evening star 
during January. 

Venus became an evening star toward 
the close of November, and g^radually in- 
creases its distance from the sun, but re- 
mains quite near throughout the month, 
and at the close it sets only about half an 
hour later, so it will not be at all easy to 
see ; but it may possibly be made out on a 
very clear evening during the last few 
days of the mouth, very close to the hori- 
zon shortly after sunset. It will not reach 
a great enough distance from the sun to 
show conspicuously as the evening star 
for some months. 

Mars is gradually moving toward a po- 
sition where it can be seen in the evening, 
but has not reached it yet. Toward the 
close of the month it will rise a little be- 
fore midnight, but it will not be high 
enough to be well seen until an hour or 
two later. It is in the constellation Virgo 
and moves about 13** eastward and 5^ 
southward during the month. On Dec. 9 
it passes about i** north of the fitth magni- 
tude star Beta Virginis. Its distance 
from the earth diminished from one hun- 
dred and forty- six millions of miles to one 
hundred and nineteen millions; and its 
brightness increases about 50 per cent, so 
that it grows from a point below first mag- 
nitude to a point considerably above. 

Jupiter can still be easily seen in the 
southwest in the evening, but its time of 
setting changes from a little after nine to 
a little before eight o'clock. Its great 
brightness enables it to show itself until 
it is quite near the horizon. It is still in 
the constellation Capricorn, ibut it has now 
moved to the eastern side of the constats- 
tion. Its motion is quite rapid for Jupiter, 
about 6** during tbe month, and is east- 
ward. 

Saturn is also still in the south westers 
evening sky, but it is drawing so near the 
sun that toward the close of the month it 
will not be at all conspicuous. On Dec i 
it sets at a little before eight, and at the 
close of the month at a little after six 
o'clock, less than an hour and a half after 
sunset. It can l)e seen on any- clear eve- 
ning up to the end of the month, but one 
will have to look carefully on a clear eve- 
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xiiog to jSDd it. It is in the western part 
of Capricorn and moves a little less than 
4^ eastward. 

I Uranus is in close to the sun through- 
out the month, and comes to superior con- 
junction on the morning of Dec. 14, chang- 
ing from an evening to a morning star. It 
is entirely too near the sun for naked eye 
vision, and even with a good telescope it 
will not be easy to make it out. It makes 
a very near approach to Venus on Dec. 10, 
the least distance between the planets be- 
ing only 8', about one-quarter of the 
moon's apparent diameter; but the planets 
are then too near the sun to be seen even 
with a good telescope. 

Neptune comes to opposition with the 
sun on Dec. 24. It will then be above the 
horizon during the entire night, but it 
will take a good telescope to show it. 



-«♦ 



OhanseB in Perrine's Comet. 
A Fellow of the R. A S. reports in the 
English Mechanic that this interesting 
body has been showing remarkable fluctu- 
ations in the form and extent of its tail. 
On Sept. 24 the tail was broad and fan- 




SEPT. 24, 11:30. 

shaped, and developing rapidly as the 
comet approached the sun and earth. On 
Oct. I a remarkable change in form had 
occurred, the tail being pointed and look- 
ing like a single branch of the former fan. 
On Oct. 3 this tapering tail had been 
further reduced, and the comet, though 
easily visible to the naked eye for some 
days, was almost reduced to a circular 
fofm. The comet does not reach peri- 
helion until Nov. 24. and is not yet at its 
brightest. The decrease of the tail is 
altogether contrary to usual cometary 
proceedings, for generally the tail, once 
formed, continues to increase up to. and 
for some time after, perihelion. 

<# 

The PlafiTue on the Padfle Coaet. 
The boaid of health of San Francisco 
has issued a report reaffirming the exist- 
ence of the plague in San Francisco. The 
mayor of the city dismissed the board last 
March, owing to its making a truthful re- 
port in regard to the plague, but the ac- 
tion of the mayor was not upheld by the 
courts. 




THB NOSE. 
BY O. B. SALISUL'RY. 

Of all the channels through which 
beauty makes its first appeal to us, there 
is none more prominent and delicate than 
the organ of the sense of smell. Its 
form or type gives the greatest expression 
to the facial lineaments, and even the 
voice, taste, and hearing are affected by 
this organ. Besides these, it is especially 
concerned in respiration— that is to say, 
the warming, moistening and filtering of 
the air, and also the destruction of some 
of the disease producing bacteria. 

The nose is formed of a framework of 
bones and gpistles or cartilages, the latter 
being slightly acted upon by muscles near 
the lower bulging sides. It is covered ex- 
ternally by the skin, internally by mucous 
membrane and supplied with vessels and 
nerves. The upper end is the root, the 
rounded or flattened ridge along its mid- 
dle is termed the back, and this ends 
l>elow in the point of the nose. The upper 
or bony part of the back is often spoken of 
as the bridge, and forms a prominent, 
normal, or receding angle with the cartil- 
agenous part 

Each nasal cavity is divided by the 
middle spongy bone into two chambers. 
In the upper chamber, which extends 
from the pointed roof of the nose to the 
under edge of the middle spoogy bone, 
the side wall and the partition are almost 
parallel, and only about one-twelfth of an 
inch apart. The olfactory mucous meas- 
ures thirty-nine one-hundred ths of a square 
inch, of which nineteen one-hundredths is 
upon the side wall and twenty one-hun- 
dredths is upon the partition. The olfac- 
tory region extends only upon a part of 
the upper spongy bone and the part op- 
posite the partition. It approaches about 
twenty- seven one-hundredth of an ioch, 
nineteen one-hundredth to the border of 
the upper spongy bone. In other individ- 
uals the surface sometimes covers a little 
less area. 

The olfactory cells are essentiall}' form- 
ed of a thick nucleus, spheric or oval, 
surronunded by a thin layer of proto- 
plasm,' hardly visible on the sides of the 
nucleus. It accumulates at the two ex- 
tremities and gives the cells a spindle- 
shaped aspect. The outer extremity of 
the cells becomes thread-like and pro- 
longed with each other as far as the sur- 
face, where they are each provided with 
six to eight fine, short, divergent hairs, 
which are spread freely upon the surface 
of the mucous membrane, of a light yellow 
color. These seem, according to the last 
analysis, to be veritable receiving ele- 
ments which come in contact with the 
odorous particles. The inner extremities 
of these cells are lengthened equally and 



rejoin with each other without interrup- 
tion to the fibers of some twenty olfactory 
nerves. As through the perforated plate 
of the ethmoid bone, we can follow these 
nerve fibers into the olfactory bulb! In- 
deed, we can say that the cbannel of 
activity, from the mucous surface to the 
central receptory organ, is entirely known 
tons. 

The spaces from which air is drawn 
through the nose are cones with their 
points at the nostrils. We may see their 
size and shape in the clouds of vapor 
formed by our exhalations in cold weather. 
The spaces from which odorous particles 
are drawn are portions of these larger 
spaces. The breathing- spaces are pro- 
jections of the whole of the nasal cavities; 
the fields of smell are projections only of 
those cavities from which odorous parti- 
cles reach the olfactory membrane. They 
are separated from each other by about 
two-fifths of an inch. In snuffing, through 
the expansion of the nostrils, the fields of 
smell become wider than the ordinary 
breathing-spaces, but as the inspiration is 
short and quick, they are not so deep. 

The current of air drawn into the nose 
from without is divided by the lower tur- 
binal bone into two portions. From the 
stream which takes the direct path to the 
channel under this bone, and along the 
floor of the nose, no odorous vapor reaches 
the olfactory membrane. 

Under ordinary conditions, the more 
rapid the breathing, the more intense the 
smell. Snuffing is to be forbidden in 
work, not merely because it carries the air 
higher in the nose, than does regular 
breathing, but because, both by increasing 
the suction force and widening the en- 
trance, more air and therefore more odor- 
ous particles enters into the nose in a 
given time. 

From close observation and careful 
notes recorded, extending over a consider- 
able time, I have been led to conclude 
that the form and shape of the nose, 
properly considered, gives a decided key 
to the leading characteristics of the indi- 
vidual. To reduce the study to some- 
thing like a system, and to assist the 
observation of form and shape, I divide 
the most defined organs into three princi- 
pal divisions, taking the nasal bone as a 
standard, as it most markedly and ma- 
terially affects the features. 

PRIMARY DIVISION. 



No. I. 

Prominent 
Nasal Bone. 



General Char- 
acteristics De- 
noted. 

Firmness. 
Intelllfirence. 
Tnistworthl- 
ne8S. 



No. 2. 

Normal Nasal 
Bone. 



No. 3. 

Receding Nasai 
Bone. 



General Char- 
acterlHtics De- 
noted. 



Ot)6tlnacy. 

Irritability. 

Pu^aclty. 



General Char- 
acteristics De- 
noted. 

Generosity. 
Shrewdness. 
Courage. 
Generally 
temperate. 1 

Anyone can prove the truth of the sci- 
ence of the nose by comparing the types 
with those of their friends, whose personal 
character is well known to them, and not- 
ing the form of the nasal organ of public 
men and prominent personages. There is 
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DO better place for a careful study and 
close observation of the vast variety of 
form the nose assumes, than a crowded 
concert hall, church or other place where 
people 'congregate ; but sufficient may be 
gathered from these few rough notes to 
show that the subject is worth the atten- 
tion of all students of human nature. 

Care of the Nose.— The region of the' 
front nostrils, from their exposed position, 
is frequently the source of illness, owing 
to infection, the infective material being 
carried by the air, water or dust. To 
keep the mucous membrane in a healthful 
condition, the first requisite is cleanliness. 
After washing the hands and face, the 
nose should be blown and washed in the 
area of the hairs at the vestibule with 
soap and water. The number of bacteria 
can be further diminished by thoroughly 
sniffing up the nose from the palm of the 
hand some bland, non- irritating prepara- 
tion like Dobeirs solution, 3 ounces, and 
listerine, i ounce. 

Aside from the bacteria, a cold in the 
head is indirectly attributable to a want 
of harmony between the state of the tem- 
perature and the warmth of the dress. 
Pimples render the blowing and wiping of 
the nose very painful They should be 
smeared with cold cream. Slight bleed- 
ing will cease spontaneously, or by the 
use of such familiar home remedies as 
cold applications over the nose, at the 
back of the neck, by placing the feet in 
hot water, or by plugging the front nose 
with absorbent cotton. 




-**► 



Oerms In Telephones. 

Dr. M. K. Allen, City Health Officer of 
Louisville, has a strong belief that germs 
■of various diseases can be transmitted 
from one person to another through the 
transmitter and receiver of a telephone. 
He has bad this belief for several years 
and knows of one instance where he is 
confident consumption was communica- 
ted to a young woman by the frequent use 
of a telephone and by pressing her lips 
against the transmitter while talking. 
This case set the doctor to thinking, and 
he is now preparing to make a test of his 
theory in his office at the City Hall. 

Dr. Allen says a thorough cleaning of 
telephone transmitters and receivers with 
chemicals at regular intervals is, he 
thinks, one of the best methods to pre- 
vent the spread of disease germs from 
this source. 



-♦► 



New Cure for Scarlet Fever. 
The conference of German doctors, in 
session at Carlsbad, announced the dis- 
covery of a new cure for scarlet fever, 
which has repeatedly proved to be suc- 
cessful. Dr. Moser, the assistant physi- 
cian at St. Ann's hospital for children, at 
Vienna, is the discoverer of the new ser- 
um. During the last two years he has 
tried it on 400 patients. The mortality 
has decreased to between 8 and 9 per cent. 
The rate at the other hospitals is double. 



Wayside Flowers of Washington. 
Editor Popular Science News: 

The most common flowers of midsum- 
mer in Spokane Co., Washington, is with- 
out doubt Achillea. I presume the species 
is Millefolium, and that it is known every- 
where by its common name of yarrow. It 
grows everywhere along the roadside, in 
comers of fields, along fences, in every 
waste place in the woods or on the prairie. 
And its white fiowers form a contrast with 
many more modest wayside flowers. 

Clarkia pulchella, with its pretty pink 
flowers, is the most showy plant we have. 
The flowers are easily distinguished by 
the four three-lobed petals, and four-lobed 
stigma, which looks like a tiny flower 
itself. 

Geranium incisum grows where the soil 
is good, and is usually seen in company 
with our many lovely wild roses. The 
wild geranium bears such a strong re- 
semblance to its relative, the common 
window plant, that I fancy everybody 
knows it is a geranium ; it is seldom called 
cranesbill. A few people call it alum 
root, a name I do not find applied to wild 
geranium in any of my books. In Gray's 
Field, Forest and Garden Botany, alum- 
root is given as a common name for Heu- 
chera, as it also is in Coulter's Manual of 
Rocky Mountain Botany. In the same 
places where geranium grows we often 
see the tall willow- weed, Epilobium spic 
atum. The last three flowers are very 
similar in color. 

We have several species of Erigeron, 
some blooming quite early, others that 
bloom with the asters in late summer. I 
recently counted five species, but can only 
name two: Erigeron chrysopsides, a low- 
growing perennial plant, having narrow, 
pale green leaves, and pretty daisy-like 
flowers of a clear bright yellow. It seems 
to be generally known as golden daisy in 
my neighborhood. E. corymbosus is more 
common, as it grows on the prairies and 
in the woods. 

A low, trailing plant that confines itself 
to barren soil and rocky places, where it 
forms broad mats of pretty yellow clover- 
like flowers, is Hasaekia decumbens. 

Another plant that likes the same kind 
of soil is Eriogonum niveum. The Erio- 
gonums are very common here; we have 
at least three species, and a few varieties 
as regards color. We have no common 
names, but the color of the flowers sug- 
gested to the children the fanciful names 
of strawberries and- cream, peaches and- 
cream, and lemon drops. The Eriogon- 
ums are often host-plants for the queer 
little parasite, Aphyllon. A. uniflorum 
and A. fasciculatum are both common, 
and I have found a pure white form of the 
first-named species, which is rare. 



We have only one species of Calochor- 
tus, which is really our most attractive 
flower at this season. It is not very com- 
mon, therefore the finding of it gives us 
much pleasure. Calochortus maerocar- 
pus has cup-shaped flowers, hence its com- 
mon name, wild tulip. It is easily recog- 
nized by its pale lilac-colored flowers. 
having three segments of the perianth 
broad, and three alternate segments nar- 
row and pointed. The base of each seg- 
ment is marked with purple, yellow and 
black hairs, arranged in triangular figures. 

A perennial Gailardia gives us the 
brightest yellow flowers at this season. 
The flowers are often marked by red, a 
purple-red or brownish-red: at the base 
the disk flowers are the same dark color, 
but sometimes we find a plant having pale 
straw-colored flowers. Arnica alpina is 
another composite flower that is abundant. 
The color is lighter yellow than Gailardia, 
and the plant is never as showy. 

Lupines of several species give us love- 
ly flowers of blue, purple, pink and white, 
from early spring until frost comes. The 
species blooming in July are L. sericeus, 
L. leucophyllus and L. polyphyllus. Tiie 
first-named has the widest range and 
blooms longest. The pink and white 
forms of L. sericeus are rare and conse- 
quently very attractive. 

I have mentioned only the most com- 
mon flowers, leaving rarer ones and those 
thai may be seen in August and later, for 
another time. Susan Tuckek. 



-♦♦' 



A Visit to the Zoo. 
Editor Popular Science News: 

Whatever sightseeings a city may have, 
it does not seem complete without its 200; 
and to me the most fascinating place in 
Washington, the nation's capital, is the 
wild acres in the suberbs where the ani- 
mals are kept. 

After entering the grounds, one usually 
makes his way straight by the buflFialoes 
and queer humped cattle to the big ele- 
phant barn, where Dunk and Gold Dust 
stand swaying before a line of wide-eyed 
youngsters, as near the rope as papa's 
hand will allow them. 

Somehow, the people who come to feed 
the animals, never have the presence of 
mind to bring anything but the inevitable 
peanut; so most of the animals, and the 
monkey in particular, assume facial ex- 
pressions of disgust at the steadily ex- 
tended dainty. But the elephant never 
seems to lose his good nature or his appe- 
tite, and every one is at once reached for, 
and folded away with an elephantile ex- 
pression in the twinkling eye that says, 
"How nice, thanks!" 

When the bag of peanuts is gone and 
one leels his presence in the building is 
therefore superfluous, two ways of exit 
present themselves — to the main build* 
ing or past the kennels of the wolves and 
bears, among the animals that need soli- 
tary confinement. Although I usually 
strolled all around the grounds, there 
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were a few choice places I always visited ; 
the moDkey cage, the coon tree and the 
otter pond. Perhaps this reason lent its 
charm to the last three places. The occu- 
pants always seemed contented and at 
home, whereas the pacing lions and tigers 
looked so unhappy, the writhing coils of 
mottled hoa constrictors, so loathsome and 
creepy, and the other creatures so clearly 
"caged" that half the pleasure of watch- 
ing them was gone. 

One day I followed nearly at a stand- 
still, two turtles wending their way alcng 
the path, enormous fellows at least a foot 
in length. At their rate of locomotion 
they would not be likely to run away with- 
out arrest. Another morning, I stood 
a long time beside the lions, father, 
mother and two four- day old cubs. The 
latter were such tiny mites, out of all pro- 
portion to their mother and still more to 
His Highness, their father. They were as 
much of a contrast as a Newfoundland 
dog with a kitten -sized pup. - 

Across the way in the monkey cage, 
there was enough amusement to last a 
lengthy lifetime. The crafty cynicism of 
one old ape, the mischief embodied in one 
agile middle-a(2:ed female and the never- 
tiring chasing propensities of the little 
monks I never tired watching. The coon 
tree was a striking appearing object at 
noon, a dead tree, so its leafless, barkless 
bareness was alone conspicuous, but when 
all its crotches were inhabitated by fluffy 
little napping coons, apparently headless, 
and sometimes tailless, the effect was 
something to remark upon. 

A little beyond the coon tree, the otter 
swam about in his artificial pond. His 
sleek seal face was very gentle in expres- 
sion, and be came flopping up the bank as 
close to me as the intervening wire would 
allow, and begged for food in a way that 
quite won my heart I had only a slice of 
bread and butter that I had in my hand 
when- he lured me away from the lunch 
basket. I handed him a bit; he snatched 
it, and made off so quickly, I feared he 
was frightened. But that only proved my 
ignorance of otter etiquette. Splash into 
the water he went, turned over flat on his 
back and swallowed the bread, then came 
puffing back to plead for more. He ate 
in this way all the bread I had to give 
him, and it has been my puzzled question 
ever since — ''To swallow right side up; 
was it a physical impossibility ?" 

Myra a. Lamprey. 



■♦► 



Calculating Device. 
Bettor Popular Science News: 

Many years ago, a Chinaman taught me 
the use of the calculating machine about 
which **Math." asks in your November 
issue and, if I remember aright, this is 
the method. Diagram i represents the 
base of the machine ready for use. It 
will be seen that both the arrangement 
and the numbering are different from the 
surmise of **Math." 

In use the balls in the lowest line are 



slid to the left, one by one. as in diagram 
2. When number 5 is reached they are 
swept back, and ball number 5 in the right 
compartment is slid to the left as in dia- 
gram 3. These are aggin counted off to 
the left, and when ball number 5 is reached 
the second time they are slid back into 







D//l(;/^/^A7 / 



0®®®® 

EXD®® ® 




/)//^0/ii4A7 ^. 



<D®®®® 



—dif^ 



Z)/^0/?/9M s3. 



yx2X3x«? 



<Z)®®®® 




Z>/^6/i>/fAf 4, 



<D©®®® 




g)— @ 



oX>^ 



Z>/^6/f/7Af S. 







place and ball numk)er 10 is slid to the left 
as in diagram 4. Numbers 11 to 20 are 
similarly counted on the second row up, 
and at the reaching of 15 and 20, the balls 
of those numbers are slid to the left as in 
diagrams 5 and 6. Albert H. Hall. 
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Liquld Fuel. 
For storage, liquid fuel has a slight ad- 
vantage over coal. It has been approxi- 
mated that one ton of liquid fuel will re- 
quire thirty.six cubic feet of storage, and 
steam coal from forty-three to forty five 
cubic feet 




QUESTIONS NOT ANSWERED. 
Answers are solicited, especially for all 
questions so far without replies. Ques- 
tions will appear but twice, successively. 
The following questions need reply— 401, 
415. 416, 417. 

4S6. The Son's Dliplacemefit. Is the en- 
tire sun visible by refraction, ever, after it 
has really set? And why does it often 
seem flattened ? Sol. 

4)7. Bloom on Fruit and Sea* What is 
the cause and nature of the bloom on ripe 
grapes and plums, etc., and also on the 
surface of the sea at a distance ? 

John K. Leadrr. 

418* Wigwagging of Leave i. I notice 
frequently that a leaf will wigwag, per- 
haps very actively, while the other leaves 
are quiet; then it will cease, and some 
other leaf will begin the same perform- 
ance. How can this be accounted for ? It 
seems almost supernatural. J: K. L. 

4S9« Rain Drops on Leaves. Why do 
rain drops or dew drops on certain leaves 
assume a spherical shape, and with a 
pearly lustre ? It is not so on all plants. 

J. K. L. 

420* Lightning* Is lightning always in- 
stantaneous, from cloud to earth? Some 
authorities say so, but I do not believe it 

Wilhelm Ernst. 

42)* Razor Strop Paste* How is razor 
strop paste made ? F. P. 

422* Enlarging a Negative* I would like 
to know what is the simplest method of 
doing this, by the amateur, and if he can 
do it with his usual camera. W. 

423* Grafting Plum Tieet* How can 
this best be done, or effectually ? 

Suburb. 

424* Cramps* I am troubled with 
cramps in the feet and legs, especially 
after retiring at night. Can any one give 
the cause and cure ? G. T. T. 

425* Duplicator* What is the best re- 
cipe for a duplicator and for duplicating 
ink ? A Teacitbr. 

426* Lightest Wood* Can some one of 
your readers tell us what kind of wood is 
the lightest ? Forester. 

427* ^reproof Vood* What is the best 
method of rendering wood incombustible ? 
Will coating of silicate of soda do it ? I 
have some floor joist laid against a chim- 
ney which sometimes get quite hot. I 
want to make them fireproof. H. 

428* How Pronounce Nature* Is it cor- 
rect to say na-chur or should it be nat- 
your, or na tyure ? Authorities differ, and 
even the same dictionary gives two differ- 
ent pronunciations as eligible, while the 
two great recent American dictionaries 
queerly give us in the **key to pronunci- 
ation" tbe very word itself as explaining 
its own sound ! T. O. Day. 

429* Kerosene Odor* What is the readi- 
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est and most effectual way of freeing 
one's hands from the smell of kerosene ? 

R. M. 

430* Leaf-Hoppert on Grape Vines* How 

can they be exterminated or at least deci- 
mated? There were clouds of them on 
my vines; they were very small, and 
white, except that, on close inspection, 
they had faint yellowish cross bands on 
the wings,— the color differing from Har- 
ris' Tettigonia vitis on his Plate III. It is 
said that they injure the vines very much 
if continuing year after year. 

Long Island. 

435. Bird LkD€, Etc. How is bird lime 
made, and what other sticky substances 
can be used to catch insects ? 

Long Island. 
432* Water-Stooe* I have a transparent 
white stone, from South America, which 
contains a drop of water in its interior, 
moving when the stone is moved. How 
did it get there ? A. Phillips. 

433. Best day for Bricks. What is the 
best composition of brick- clay ? Is it pure 
silicate of alumina ? G. G. 

434. Transpatent Colon. What named 
colors are used for transparent pictures or 
letters on glass or curtains ? C. N. 

435* Tanning Leatiier. What is the 
quick process that has superseded the old 
bark vat? This may explain the poor 
quality of modem leather binding. 

JOAKIM. 

436. Lott ol Metals. What becomes of 
the vast amount of metals, both common 
and precious, that have been used for 
various purposes ? Where is the accumu- 
lation that ought to have been going on 
for ages ? F. T. T. 

437. Hudson River Covers Volcano. A 
New York evening paper had this title, 
and claimed high authority for it. Was 
there ever such a thing there ? Emmet. 

438. Japanese Fowls. I would like par- 
ticulars about the long- tailed Japanese 
fowls. Fancier. 



ANSWERS. 
297. The Great Vall in MiBBiasippi. Some 
time ago a question was asked in Popular 
Science News as to what is known of the 
great wall in Mississippi. As I read some- 
thing concerning it the other day in a 
New Orleans paper, I thought it might be 
of interest to you to send you a clipping, 
as follows: ••The Brandy wine neighbor- 
hood in Claiborne county is to the front 
now with the report of a gold find. It is 
stated the stratum in which the nuggets 
were found extends for a distance of about 
three miles. There is reported to be a 
good deal of excitement in the neighbor- 
hood, and a man named Hall is said to be 
trying to buy up the mineral rights of all 
the property in that vicinity. Popular be- 
lief in the credibility of the gold find in the 
Brandy wine neighborhood would doubtless 
be stronger if it were not recalled that the 
same neighborhood produced about a 
couple of years ago the great prehistoric 
wall, built by the aborigines, antedating 



even the Indians, which created some- 
thing of a ripple in Mississippi and else- 
where. Investigation, however, demon- 
strated that the so-called immense artificial 
wall was a sandstone formation, and not 
the work of human hands at all. 

C. PORKERT. 

391. Stammedag* One of many meth- 
ods recommended, is for the stammerer to 
read aloud in concert with others. P. S. 

407. Boiling Potatoes. Confirming what 
Phil. Osopher says, a scientific writer com- 
mends the use of a steamer in cooking, 
and remarks that the starch of a potato 
may be converted into dextrine by too 
long a boiling or even steaming after suf- 
ficiently softened, so that the potatoes lose 
a firm and floury quality. Cook. 

407. Boiling Potatoes. So far as boiling 
potatoes is concerned, nothing is gained 
by violent boiling. When water begins 
to boil, it then remains the same temper- 
ature until it is converted into steam. The 
rate of boiling will not influence the tem- 
perature of the water. The water in an 
open vessel may be raised above 21 2*^ F. 
by increasing the density of the water. 
This is done by dissolving some sub- 
stances, e. g. salt, in it H. P. Finks. 

409. Tarniilied Stiver. Plated ware or 
even solid silver ware will tarnish in an 
atmosphere which contains sulphuretted 
hydrogen (H2S). Tarnishing of silver 
ware is usually due to the action of this 
gas upon the silver, forming a sulphide of 
silver. If there are sulphur springs near 
this would readily be accounted for. 

H. P. Finks. 

4S3. Dangers of Footfoafl* The present 
scheme of the play is well known to be 
extremely dangerous. Five deaths, for 
instance, were recorded this season be- 
tween Sept. 29 and Oct. 25, besides the 
following injuries, doubtless but few out 
of many more: Oct 9, W. Snyder, Cor- 
nell, knee injured seriously; Oct 12, W. 
Bassett, New York, collar bone broken; 
Oct 18, Capt. Cummings, abdomen in- 
jured; Oct. 21, Capt. Weeks, University 
of Michigan, leg hurt blood poisoning set 
in; Oct 21, Wikoff, Syracuse University, 
arm broken; Oct. 21, Morris, Syracuse 
University, arm injured; Oct. 21, A. Bow- 
man, Yale, slight concussion of brain; 
Oct 24, Geo. C. Bird, Jr., Plainfield, N. 
J., brain concussion, skull fracture; Oct 
25, Capt Harold Weekes, Columbia, ankle 
sprained; Oct 25, Burke, Princeton, collar 
bone broken; Oct. 25, Kafer, Princeton, 
collar bone broken; Oct 25, Howard 
Heary, Princeton, spinal column injured, 
slight paralysis. Minor injuries have been 
so numerous that comparative few have 
have been announced. The game, as 
played, is certainly one that is **against 
public policy" and should be regulated by 
law. It is strenuous enough without great 
risks. S. 

4J3. Dangers of Football. There were 
no such mortal penis nor even maiming in 
the old-fashioned game; the kicking of 
shins was the only incident. And there 



was no knockball game with balls hard as 
stone and fired as if from a gun. Yet we 
bad as much fun and exercise out of these 
games in the old style. And they cost 
nothing, whereas now they are expensive 
to colleges and clubs. I received lately a 
printed appeal from my Massachusetts 
alma-mater to help raise $1,300 for the 
games this year. Not a cent 

Old Graduate. 

414. Afltfimatic Bfeathing. This is a 
nervous spasm of the bronchial tubes that 
carry air into the lungs, and as a conse- 
quence impedes respuration and therefore 
hinders the circulation and oxygenation of 
the blood in the lungs. It gives a sense of 
suffocation. It is not dangerous to life 
unless complicated with heart disease or 
chronic bronchitis. The most favorable 
surroundings differ in different cases; so 
also the medicines used. Careful diet and 
light exercise, promoting general health, 
are important. To forestall an impend- 
ing attack, strong coffee, or effervescent 
hydrobromate or citrate, may be of use. 
Chloric ether or ammonia, or the smoke of 
nitre paper burned, often give relief when 
inhaled. The various drugs that are em- 
ployed as doses should be prescribed and 
used under a physician's directions. 

N. 6. 

4S8. WIgwaggfaig of Leaves. This is 
amusing and many must have noticed it 
If we could see all the little currents of 
air, varied in every way and affecting 
leaves that are at various angles, it would 
not seem so mysterious. Observes. 

419. Raindrops on Leaves. The drops, 
as round and pearly, are generally due to 
hairs on the leaves, which prevent the 
water from coming into flat contact with 
surface ; hence the water coheres in globu- 
lar form as it does when falling on an oily 
surface where it cannot spread and he 
absorbed, or as it does on the top of a hot 
stove where a drop rests on a cushion of 
its own steam instantly formed beneath 
it. In the common Tropseolum of garden 
grounds (mistakenly called Nasturtium), 
the orbicular leaves give fine examples of 
pearly rain or dewdrops. The leaves 
seem hairless, but when examined with a 
magnifier are seen to be covered with 
short hairs. 

As to the pearly effect, it is of course 
the reflection of light from the inner op- 
posite surface of the drop. Jaxkt- 

419. Raindrops on Leaves. Some plants 
have leaves covered with an oily wax- like 
coating to protect against biting insects. 
This coating prevents the water from 
coming closely in contact with the sur- 
face of the leaf, i. e. prevents the force of 
adhesion from acting. This allows the 
sister force, cohesion, to exert her force 
without opposition, so the particles of 
water are pulled together in a spherical 
shape. H. P. Finks. 

421. Riuor Strop Paste. Here is one of 
the recipes: Mix oxide of tin (termed '^put- 
ty powder") with a sufficient quantity of 
saturated oxalic acid solution to form a 
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paste. When a little of this is used on a 
strop, a wonderful keen edge results. (2) 
Crocus powder and grease is a common 
mixture for this purpose. J. F. Haws. 

423. Eolafgliig a Negative. The text- 
books give methods. W. L. G. Bennett 
says, in the English Mechanic, that if the 
inquirer possesses a half- plate camera with 
long extension, he can place the negative 
against a window where there are no trees 
or houses behind, put the camera close to 
it, and focus sharplv* moving the camera 
until the image is the right size. Insert a 
sheet of bromide paper in dark slide and 
expose. Scissors. 

423. Grafting Pltim Ttteu From the 
same source, I gather this advice: Cut the 
limbs of the tree off level where you in- 
tend to graft. Now cut a slit in the bark, 
and pull the bark away from the wood a 
little. Thin the end of the young graft, 
place it on the tree making a good fit. 
Place the bark over, bind up tight with 
bass, and cover with grafting wax or clay. 
You can graft one, two, or three pieces on 
the one limb. Scissors. 

424. Cramps* The general state of 
health, and especially of the nervous sys- 
tem, and sometimes special ailments, have 
much to do with cramps of foot or leg, no 
doubt One writer thinks that shoes are 
often responsible. He says that these 
ailments may be caused by constriction of 
the natural operations of pedal action, and 
that the relief or ease might be had 
with broad soles, and large slippers worn 
for household use instead of boots. In 
fact, the best shoe in these cases would 
be the old sandal still in use in Eastern 
countries, allowing the toes to expand as 
nature permits, with oil as a lubricator. 

J. D. 
424. Cramps* Sufferers from cramps 
will find instant relief by this simple 
method: When attacked by the malady, 
turn up the toes (ankle motion) as far as 
possible. This draws up the muscles ot 
both the calf and thigh and relief comes 
at once. Many bathers at seashore re- 
sorts have followed my instructions as 
here given, with satisfactory results. 

E. S. L. 

Besnlmatlng the Dead. 
In a dispatch from Moscow the correi 
spondent of the London Daily Mail says 
that Dr. Koulatke has succeeded in his 
experiments in reanimating the heart of 
an infant which he had extracted from a 
child who had died twenty-four hours pre- 
viously. The heart beat with normal reg- 
tilarity for one hour. Dr. Koulatke hopes 
that his discovery will assist in reanima- 
tion in cases of death by drowning. 

Malaria Medicine. 
A decoction of coffee husks has been 
used as a remedy for malaria by Dr. Re- 
strepo, of Medellin, in the state of Antio- 
quia, Colombia. It was found effective in 
cases where quinine failed, and in other 
diseases as well. 
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The Book of Climbing Plants. By 

S. Arnott. Under the general editorship 
of Harry Roberts. Cloth, $i.oa 

The series of horticultural guides pub- 
lished by John Lane, entitled * 'Handbooks 
of Practical Gardening," has just included 
among its volumes one called **Tbe Book 
of Climbing PlanU," by S. Arnott, illus- 
trated in half-tone. Enumeration of the 
chapter-headings will best convey an idea 
of the scope of this compact little work. 
The subjects treated are as follows: Soil, 
Planting, After-Management and Propa- 
gation; Annual Climbing Plants; Hardy 
Deciduous and Herbaceous Climbers; 
Hardy Evergreen Climbers; Hardy Wall 
Shrubs; Climbers Under Glass; The Rose 
as a Climber; The Clematis as a Climber; 
Selections of Climbing Plants and Wall 
Shrubs. 

It seems unnecessary to speak at length 
of the value of the climbing plants in our 
gardens and pleasure-grounds. They are 
equally ornamental on tfae walls and ter- 
races of the stately mansion, and on the 
humblest cottage, over whose low roof a 
mantle of rose or clematis sheds such a 
transforming cloud of beauty. 

How to Attract the Birds. By Neltje 
Blanchan. Pp. 230. (Indexed.) Cloth, 
$1.35, net. Doubleday, Page & Co.. New 
York. The author of *»Bird Neighbors" 
has in this book presented a number of 
ideas that will be of great interest to bird- 
lovers, especially the chapter on '*How to 
Invite Bird Neighbors." The chapters 
following will give an idea of the text: 
The Ruby-Throat's Caterers; Bird Archi- 
tecture; Home Life; Nature's First Law; 
Songs Without Words; Why Birds Come 
and Go; What Birds Do for Us; Some 
Naturalized Foreigners. The charm of 
the book does not depend entirely upon 
the text, for it is printed on plate paper 
and contains nearly one hundred hflf- 
tone engravings, many of them full page. 
The Boole of Bugs. By Harvey Suth- 
erland, lamo., pp.223. Cloth. Street & 
Smith, New York. For several years, 
Harvey Sutherland's accounts of bugs and 
"kindred creatures," published in Ainslee's 
Magazine, have attracted wide spread at- 
tention. There was an urgent demand 
that the author write a book on "Bugs," 
and the volume is now before us. It gives 
interesting accounts of all kinds of bugs, 
both domestic and foreign, but the larger 
portion of tbe work deals with those crea- 
tures familiar to all. 

There are chapters on flies, mosquitoes, 
fleas, the busy bee, the ingenious spider, 
foes of clothes and carpets, the anstocrats 
of the kitchen, and many others, all told 
in a style full of rare wit and humor, and 
still teeming with valuable information. 
At certain points the story of the tiny 
creatures which surround us becomes as 
fascinating as the most absorbing novel. 
Mr. Sutherland, who is fully as much of a 
scientist as a humorist, tells how these 



creatures build their homes, prey upon 
their neighbors, have mimic battles, go 
courting in their most shining colors, 
make slaves of other insects, and do a 
hundred and one other things of which 
the average person knows but little. The 
volume contains a number of illustrated 
chapter headings by Mr. Frank Verbeck, 
and 42 scientific illustrations of bugs. 

The Public and The Doctor. By a 
Regular Physician. Pp. 149. Cloth. Pub- 
lished by Dr. B. £. Hadia, Dallas. Texas. 
The intention of the author is to bring 
into close relations the physician and the 
patients. He strongly decries the various 
schools, and in a very straight-forward way 
upholds the man of scientific training. 
This little book contains a great deal of 
common sense, and is timely inasmuch as- 
there are so many "healers" advertising 
themselves throughout the country. 

Through the First Antarctic Night. 
By Frederick A. Cook, M.D. Pp. 478. 
Doubleday, Page & Co., New York. $2.00. 
In this narrative of the Belgian Antarctic 
Expedition, of which Dr. Cook was the 
surgeon, he has selected such notes and 
data as might prove of interest to the 
general reader. Discussions of technical 
topics and the scientific observations, de- 
scriptions of specimens, and scientific de- 
ductions will be published in other chan- 
nels. The illustrations, of which there 
are one hundred and thirty-one, including 
three colored plates, are mostly from pho- 
tographs by the author. While we have 
had much literature from the pens of vari-' 
ous explorers seeking the north pole, and 
of those in search of the seekers, the south 
pole has not yet claimed the attention of 
scientists to any extent; and as the peril- 
ous voyage of the "Belgica" is very enter- 
tainingly told, the book will be appreciated 
by the general reader. 

American Animals, By Witmer Stone 
and William Everett Cram. Doubleday, 
Page & Co., New York. Pp. 318, Price, 
$3.00. The aim of the authors has been 
to produce a work suflSciently free from 
technicalities to appeal to the general 
reader, and at the same time to include 
such scientific information relative to our 
North American mammals, as would be 
desired by one beginning their study. In 
the volume is included a key for use in 
identifying unfamiliar mammals, and in- 
cluding characters omitted from the body 
of the book. The work contains over one 
hundred colored plates and half-tones, 
mostly from the brush or camera of A. 
Radclyffe Dugmore. The pages having 
wide margins and rough edges, the book 
is not only valuable from a scientific 
standpoint, but artistic as welL 

Report of the Smithsonian Institu- 
tion for 1901, contains fifty articles, many 
illustrated, nearly all prepared by special- 
ists, telling clearly the latest progress in 
the principal branches of knowledge. The 
Smithsonian reports may be purchased at 
cost from the Superintendent of Docu- 
ments, Washington, D. C. 
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A STUBBORN COLD OR 
BRONCHITIS 

yields more readily to Scott's 
Emulsion of cod-liver oil than 
to anything that you can take; 
and if persistently used a few 
days, will break up the cold. 
When you awake in the 
night choked up and cough- 
ing hard, take a dose of the 
Emulsion, and you will get 
immediate relief, where no 
cough medicine will give you 
relief. It has a soothing and 
healing effect upon the throat 
and bronchial tubes. 

Sarrr & BOWNE, ChemiiU, 409 Pewl St., N. Y. 



OistancsB of PlftDsts uiil Flzod Stara. 

Our nearest Dclgbbor, the moon, woald 
"be reached by a railway traia lunumg 60 
miles an hour, day and n)f;ht. in about 334 
weeks. Tbia, of course, is a distance 
nithin our conception, as It is only equal 
to a liltle more than nine times round the 
earth, a distance many human beings 
travel in the course of their lives, although 
it would require neatly 19 years to walk 
«t the rate of 40 miles per day. But the 
sun is so much more distant, that the 
■same train, at the same speed, would only 
arrive aFter 177 years, so that nearly six 
generations of men would pass away on 
the road. It a boy began the journey at 
his birth and another generation followed 
■each 30 years, it would only be bis great- 
grandson's grandson would reach the 
terminus when he was 30 years of age. 
But the most distant member of our plan- 
etary system is 30 limes further away 
from the sun. and at the nearest points of 
the orbits the train mentioned would re- 
<liilre 5.100 years to cross the vast inler- 
vening space. This conception of a tre- 
mendous circle which would not be 
spanned in ten thousand years at such a 
speed is sufficiently staggering, but it is 
-only at this point isolation really begins. 
How far off is the nearest sUr ? At least 
375 thousand times the distance of the 
snn. It is impossible to conceive this, but 
■we can get some idea of the comparative 
isolation. If we suppose the radius of 
the earth's orbit to be reduced to one inch, 
then Neptune would be 30 inches from 
the sun. and. the entire Solar System 
«ould be placed on a large round table; 
then the nearest star would be 4^4 miles 
away, and no other is known to be at less 
tban twice this distance. On this scale 
the suD would be less tban one hundredth 
of an iach diameter, and the planets 
microscopical. 



If we represent the orbit ot the earth as 
a line ^th inch broad and 33)^ inch 
radius, the entire paths of earth and moon 
will be within the line, and neither ever 
pass out of this tract, although it repre- 
sents a distance twice what the railway 
train would take 33!^ weeks to travel. 
Both oibils are included in the >jth inch. 
Neptune would be sg feet away, and the 

miles an hour would require nearly 4g 
millions of years to reach this nearest 
star, and if we suppose we could move at 
a thousand times this speed, which is 
about the speed of the earth in its orbit 
round tbe sun, we should still take 49.000 
years to cross the vast gap. thus In i,oo3 
years of this rush we should only cover 
about one-fiftieth of ihe way even to the 



nearest, and perhaps not one millionth of 
the diMance to others. This explains 
why. although the stars are In rapid 
motion in various directions, yet the 
heavens retain practically tbe same ap- 
pearance Ibey have exhibited since the 
human race have watched their coolignra- 
tions. Thus lonely is the Solar System in 
space. — Eoglish Mechanic. 



A Cave Sanitarium 
It has been discovered that the air from 
limestone caves has all the characteristics 
of that of the mountains. This discovery 
has just been made use of in the location 
of a sanitarium near one of these caves, 
and tbe air for the institution is supplied 
from the underground caverns. This es- 
tablishment is at Luray, Va, 
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...Books on Archseology... 



THE ROBERT CLARKE CO., 31 East Fourth St. Cincinnati, Ohio, 
offers for sale ail the archaeological writings of Mr. Warren K. 
Moorehead. Illustrated circular sent on application. 

Only a few copies of PREHISTORIC IMPLEMENTS remain. 

The ANTIQUARIAN and AMERICAN ARCH^OLOGIST (and Archaeologist) sets are 

also offered for sale. There are less than thirty sets on the market. 

FOR POPULAR READING THE FOLLOWING BOOK 18 RECOMMENDED: 

A novel (more or less historic), of the days of Custer and Red Cloud and the open- 
ing of the Black Hills. The volume was written after the author had visited the Pine 
Ridge Sioux and just previous to the Messiah craze. It treats of the relations between 
whites and Indians viewed from the position of the latter. Such characters as Sitting 
Bull, Rain in- the- Face, Custer and Crazy Horse and Red Cloud play a prominent part. 
The heroine, Wanneta, has been educated East and returns to her people to help and 
advise and better their condition. She passes through many stirring adventures. 

It will prove of very great help in understanding the Indian question. Much of 
the story is historical, and in this respect it carries the reader through the itory of the 
Sioux troubles just before the Custer massacre. — 5/. Louis Republic. 

The story is interesting and possesses a freshness that comes from personal 
knowledge. — Boston Herald. 

The story is very pretty, and the book is enriched with many photographs from 
li f e. — Literary World ( Boston). 

Apparently the storv was written with the laudable purpose of making white 
people acquainted with tne life, custom, manner of speech and of thought among the 
greatest Indian Nation of the West (Sioux) the nation with whom we have the most 
difficulties. — New York Herald, 

Mr. Moorehead's thorough knowledge of Indian customs and habits enables him 
to give a picture of Indian life in not only the external aspects which the transient trav- 
eler sees, but in the more intimate relations of family life. — Christian Un, (New York) 
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A Novel Oalendar Watoh. 

It not only tells the time like ordinary 
first-class watches, but also tells the day of 
the week, day of the month, the month, 
aad changes of the moon, as will be seen 
by the accompanying illustration, which 
shows the eicact size. This is a beautiful 
watch, with porcelain dial and black 
oxidised steel case, the fashionable new 
material. It is an elegant and reliablti 
timepiece in every way, stem wind and 
stem set, and is guaranteed. It usually 
retails at ti3.oo; but we will deliver it for 
a limited time to any one for |8.oa 
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